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.1. 

TRIAZOLE DERIVATIVES WHICH iNHIBIT VASOPRESS>N ANTAGONtSTIC ACTMTY 

This invention relates to novel compounds useful in therapy and to processes for the 
preparation of sucfi compounds, it also relates to compositions containing such compounds, 
ti^eir use and intermediates used in their preparation. 
5 WO 01/87855 discloses tna^ole denvattves as inhibitors of glycine transporter 

activity WO 01/!j8880 and JP2000-63363 dtscio&e tiiazoie derivatives useful as arqintne 
v^^sop! essin fp-ceptnr antagonists Kal<'efuda et al Bh org iVted Chem H {200z) 130r 
1917 and Kaktr^fu et al JMeoCnem 700,"' A",, ,T>89 ?r9S discuss the utility of 4 5 
diphenyi"1,2,4-triazoie derivatives as selective antagonists for the human V^a receptor and 

1 0 comment that the 4,5-dfphenyl~1 ,2,4-triazole structure plays an essential role in affinity. 

The compounds of the present invention have been found to have usefiii 
pharmaceutical properties. They may be used to treat aggression, Alzheimer's disease, 
anorexia nervosa, anxiety, anxiety disorder, asthma, atherosclerosis, autism, cardiovascular 
disease (including angina, atherosclerosis, hypertension, heart failure, edema, 

15 hypernatremia), cataract, central nervous system disease, cerebrovascular ischemia, 
cirrhosis, cognitive disorder, Cushing's disease, depression, diabetes meliitus, 
dysmenorrhoea {primary and secondary), emesis (Including motion sici-xiess), endometriosis, 
gastrointestinal disease. giaucotTia. gynaecological disease, heart disease, intrauterine 
gro^\'ti) retardation, inflarnrnatfon {including riieurriatoid arthntis), ischemia. Ischemic heart 

20 disease, lung tumor, micturition disorder, mittlesmerchz, neoplasm, nephrotoxicity, non- 
insuiin dependent diabetes, obesity, obsessive/compulsive disorder, oouiar hypertension, 
prectampsta, premature ejacuiation, premature (preterm) labor, pulmonary disease, 
Raynaud's disease, renai disease, renal failure, male or female sexual dysfunction, septic 
shock, sleep disorder, spinal cord injury, thrombosis, urogenital tract infection or urolithiasis. 

2S Partfcu lariy of interest are the followi ng d iseases or d Isorders: 

anxiety, cardiovascular disease {induding angina, atherosderosis, hypertension, 
heart feiiure, edema, hypernatremia), dysmenorrhoea (primary and secondary), 
endometriosis, emesis (tnciuding motion sickness), intrauterine growth retardation, 
inflammation (including rheumatoki artiiritis), mittlesmerchz, preciampsia, premature 

30 ejacuiation, premature (preterm) iabor and Raynaud's disease. 

in particular, the compounds of the present invention exhibit vasopressin antagonistic 
activity and can be used In the treatment of dysmenorrhoea (primary and secondary). 

There is a high unmet need in the area of menstrual disorders and it is estimated that 
up to 90% of all menstruatlt^g women are affected to some degree. Up to 42% of women 

35 miss vt^ork or other activities due to menstrual pain and it has been estimated that around 600 
miffion wori< hours a year are lost in the US as a result {Coco, A.S. (1999). Primary 
dysmenorrtioea, {Review] (30 refs]. American Family Physician, 60, 489-96,}. 
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Menstruai pain in the lower abdomen is caused by myometria! hyperactivity and 
reduced uterine blood flow. These pathophystologica! changes result in abdomtnai pain that 
radiates out to the baci< and legs. This may result in swomsn fesiing nauseous, having 
headaches and suffering from insomnia. This condition is calied dysmenorrhoea and can be 
5 classified as either primary or secondary dysmenorrhoea. 

Primary dysmenorrhoea is diagnosed when no abnormality causing the condition is 
identified. This affects up to 50% of the femaSe popuiation {Coco, A.S. (1999). Primary 
dysmenorrhoea. [Review] [30 refs]. American Family Physician, 60, 489-96.; Schroeder, B. & 
Sanfiiippo, J.S. (1999). Dysmenorrhoea and pelvic pain in adofescents. [Review] [78 refej, 
10 P&diatric Clinics of North Ameiica, 46, 555-71}. Where an underlying gynaecologica! disorder 
is present, such as endometnosfs, pelvic inflammatory disease (PiD), fibroids or cancers, 
secondary dysmenorrhoea will be diagnosed. Secondary dysmenorriioea is diagnosed in 
oniy approximately 25% of vkfomen suffering from dysmenon-hoea. Dysmenon-hoea can occur 
in conjunction with menorrhagia, which accounts for around 13% of referrals to gynaecology 
1 5 outpatients departments. 

Currentiy, women suffering from pnmary dysmenorrhoea are treated wth non- 
steroidal anti-inflammaton/ drugs iNS.AID"s) or the orai contraceptive pilt. in cases of 
secondary dysmenorrhoea surgery may be undertaSsen to correct the undertying 
gynaecological disorder. 

20 Women suffering from dysmenorrhoea have circulating vasopressin ieveis which are 

greater than those observed in healthy women at the same time of the menstrual cycle, 
inhibition of the pharmacological actions of vasopressin, at the uterine vasopressin receptor, 
may prevent dysmenorrhoea. 

According to the present invention there is provided a compound of formula {!), 



25 




(!) 

or a pharmaceutically acceptable derivative thereof, wherein: 



Net represents 2-pyridtnyi or 2-pyrimidinyi; 



R"* represents H, C1.3 alkyt or a nitrogen-containing heterocyclic ring; 
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represents H, benzyl or C1.3 aikyi; and 
represents H, methyl, methoxy orchloro. 
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in the above definitions, aikyi groups containing three cartson atoms, except wtiere 
indicated, can be unbranclied or taranciied chain. Examples of aikyi inciude methyl, etliyl, n- 
propyl and f-propyl. 

Unless otherwise stated, the term heterocyciic ring, heterocydic or heterocyde, 
5 means a five- or six-membered saturated, unsaturated or aromatic ring containing one or 
more heteroatoms selected from H. S and O Preferred heterocycfes included vt/fthin the 
above definition are triasoiyi. piperidiny! and morptsoiinyi. 

Preferred aspects of the invention are as set out befow: 
a compound according to formula {I) v/herein Het represents 2-pyrfdinyl; 
10 a compound according to fonnuia {{) or aspect 1 v\^er6in R' represents 1,2,3- 

tftazolyi; 

a compound according to fofmuia (I) or either of aspects (t) or (ii) wherein 
represents H or methyl; 

3 compound according to formula (1) or any of aspects (i) to {iii) wherein 
15 represents chioro; 

a compound according to formula (1} or aspect (tit) v^-herein at ieast one of R', and 
represents a group other than H. 

a compound according to formula (1) wherein R' represents 1,2,3-triazoiyi and/or 
represents chioro. 

20 Preferred compounds according to the present invention are: 

2-{4-[4-{2-Ethy!-phenyi;-S-methyi-4H-{1.2,4]tria2o!'3-yl]-piperidin-1-yi}-pyr!m!dtne; 
2"{4"[5-Methyi"4K2-propyl-phenyl)~4H"It2,4]triazol-3"yi3-piperidin--1"yl}"pyrimid!ne; 
2-{4-(4-(2-lsopropyi"phenyi)-5~methyl~4!-i~[1,2,43triazol-3-yi3-pfpei1dfn-1"yl}~pyrimidine 
4-{5-iWorphoiin-4-yimethyl-4-phenyi-4H-[12,43tnazol-3-y!)-3,4,5,6-tetrahydro-2H- 

25 [1,2']bipyridinyi; 

4-{5-Buty!-4-phenyl-4H-n,2.4ltf)zaol-3-yf)-3,4,5,64etrahydfo.2H-C1<2'3b)pyridirtyl; 
4-(4-Phenyi-6-piper!din-1-yimethyi-4H-[1.2,4jtriazo!~3-yi)-3.4,5,6-tetrahydro-2H- 
[1,2']bipyridfnyi; 

4-f5-Methyl-4-phenyl-4H-[1,2,43triazo!-3--yi}-3,4,5,6-tetrahydro-2H-I1,2']bipyrfd!nyi; 
30 4-j:4.{4.Methoxy-2-methyi-phenyi}-S-methyi-4H-[1,2,4]tr)a20i-3--yi]~3.4,S.6-tetrahydro- 

2H-[12']bipyrtdiny!: 

4~[4-{4-Ch!oro-2-methyi-pheny!)-5-methyi-4H-l1,2,43triazol-3-yi|-3,4,5,6-tetrahydro- 

2H-n,21b)pyridiny!; 

4-{5-Methyl-4-o-toiyt-4H-[12,43tt1azol-3-yl)-3,4,5,6-tetrahydro-2H-[1,2']bipyrid!nyi; 
35 4-[4-{4-Chioro-phefiyi)-5-methyl-4H-[1,2,43tria2oi-3-yi3-3,4,5.64etrahydro-2H- 
[1,2']btpyridinyi; 



"4- 



4-(4-{4-Methoxy-p{ienylJ-5-[1,2.3]trtazoi-2-yimethyMH41.2.4)tnazoi-3-y!)-3,4,5.6- 
tetrahyciro-2H-[1 .2'3bi pyiidinyl ; 

4-[4-(4-Methoxy-phenyl)-5-methyi-4H-[12,43tria20i-^-yi3~3,4,5,64etrahydro-2H- 
(1,2']btpyrid!nyl; 

5 4-(4-o-Toiyl-5-[1.2,3]tria20l-2-yimethyl--4H--[r2.4ltrtazoi-3-yr)-3,4,5,64strahydro^ 
[1,2'}b!pyrid!nyl; 

4"[4"(4"Ch!orO"2-methy!'PhenyO-5'[1,2,3]tr!3Zoi"2-yimethyl"4H-[1.2,4|tr!azof^3--yt^ 
3.4,5,6-tetrahydro~2H-[1.2lb!pynd!nyl; 

4-{4-Phenyl-S-[1.2,3]triazol-2-yimethyi-4H-[1,2,4]tnazot-3-y!)-3,4.5,64etrahydro-2H- 
10 {1,2']btpyrid!nyl: 

4.[4.(4.Chioro-phenyl)-5-n.2.33tfiazoi-2-ylmethyi-4H-i1,2,4]trfazof-3-yl]-3,4,5,6- 
tetrahydro-2H-j: 1 ,2'3bi pyrid iny ! ; 

4H5-Methy!-4-p-toiyl-4H41,2,4jtriazo!-3-y!)-3,4,5,6-tetrahydro-2H-[1,2*]bjpyridfnyf; 

4-[4-(2,4.Dimetfiy!-phenyl)~5-methyl-4H-[1,2,4jtria20i-3~y!j-3,4,§,6-tetrahydro~2H~ 
15 [1,2'3btpyrjdinyf; 

4-[4-(4-Ch!oro-2-rnethy!-pheny!)-5-morphoiin-4-y!mettiyt-4H--[12,43ti1azoi--3~y!]-- 
3.4,5,6'tetrahydro-2H"[12']btpynd!nvi; and 

pharmaceutically acceptable derivatives thereof. 

Pharmaceuticalty acceptable derivatives of the compounds of formula (1) according to 

20 the invention include safts, solvates, complexes, poiytJiorphs, prodrugs, stereoisomers, 
geometric isomers, tautomeric forms, and isotopic variations of compounds of formula {i}. 
Preferably, pharmaceuticaiiy acceptable derivatives of compounds of formula (!) comprise 
saits, solvates, esters and amides of the compounds of form Ufa (i). IWore preferably, 
pharmaceuticaiiy acceptable derivatives of compounds of formula {!) are saits and soivates, 

25 The pharmaceuticaiiy acceptable saits of the compounds of formtiia (i) include the 

acid addition and base saits thereof. 

Suitable acid addition saits are formed from acids which form non-toxic salts. 
Examples include the acetate, aspartate, ben^ioate, besylate, bicarbonate/carbonate, 
bisulphate, borate, camsylate, citrate, edisyfate, esylate, formate, fumarate, gluceptate. 

30 gluconate, glucuronate. hexaftuorophosphate, hibenzate, hydFochlonde/chtoride, 
hydrobromide,''bromfde, i-iydroiodide/iodfde, tsethionate, D- and L-!actate. malate, maleate, 
maionate, mesylate, methyisutphate, naphthyiate, 2-napsylat8, nicotinate, nitrate, orotate, 
oxalate, paimstate, paimoate, phosphate, hydrogen phosphate, dthydrogen phosphate, 
saccharale, stearate, succinate, sulphate, D- and L- tartrate, tosylate and trifluoroacetate 

35 saits. A particularly suitable salt is the besylate derivative of the compounds of the present 
invention. 
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Suitable base sate are formed from bases, wrfiich form non-toxic sate. Examptes 
include the aluminium, arginine. benzatfiine, calcium, choiine, diethy famine, dioiamine, 
glycine, iysine, magnesium, meglumine, olamine, potassium, sodium, tromethamine and zinc 
salts. 

5 For a review on suitable safts see Stahl and Wermuth. Handbook of Pharmaceuticai 

Salts: Properties, Selection and Use, Wiiey-VCH, Weinheim, Germany (2002). 

A pharmaceuticaliy acceptable salt of a compound of formula (i) may be readily 
prepared by mixing togetlief solutions of the compound of formula (!) and the desired acid or 
base, as appropriate. Tfie salt may precipitate from solution and be collected by filtration or 
10 may be recovered by evaporation of tlie solvent The degree of iontsation in tfie salt may 
vary from completely ionised to almost non-ionised. 

The compounds of tfie invention may exist in both unsolvated and soivated forms. 
The term "solvate" is used herein to describe a molecular complex comprising the compound 
of the invention and one or more pharmaceuticaliy acceptable solvent molecules, for 
1 5 example, ethanol. The term "hydrate" is employed when said solvent is water. 

Included within the scope of the Invention are complexes such as clathrates. drug- 
host inclusion complexes wherein, in contrast to the aforementioned solvates, the drug and 
host are present tn stoichiometric or non~stoichiometric amounts. Also included are 
complexes of the drug containing hvo or more organic and/or tnorgantc components what 
20 may be in stoichiometric or non-.sto!chiometric amounts. The resulting complexes may be 
fonised, partially ionised, or non-ionised. For a review of such complexes, see J Pharm Sci, 
64 (8), 1269-1288 by Haleblian (August 1975). 

Hereinafter all references to compounds of formula (i) and pharmaceuticaliy 
acceptable derivatives include references to salts, solvates and complexes thereof and to 
25 solvates and complexes of salts thereof 

The compounds of the invention include compounds of formula (!) as hereinbefore 
defined, polymorphs, prodrugs, and isomers thereof {including optical, geometric and 
tautomeric isomers) as hereinafter defined and isotopicaiiy-labeiied compounds of formula (!). 
As stated, the invention includes all po!ymorpt-ts of the compounds of formula (f) as 
30 hereinbefore defined. 

Also Within the scope of the invention are so-called "prodrugs" of the compounds of 
formula {!}. Thus certain derivatives of compounds of formula (!) which may have little or no 
pharmacological activity themselves can, when administered into or onto the foody, foe 
converted into compounds of formula (I) having the desired activity, for example, hydrolytic 
35 cleavage. Such derivatives are referred to as "prodrugs" Further information on the use of 
prodrugs may be found in "Pro-drugs as Novel Delivery Systems, Vol. 14, ACS Symposium 



Series (T Higuchi and W Stella) and "Btoreversibls Carriers in Drug Design", Psrgamon 
Press, 1987 (ed. E B Roche, American Pharmaceutical Association). 

Prodrugs in accordance vwtli tiie invention can, for example, be produced by 
replacing appropriate functionalities present in the compounds of formula {t} with certain 
5 moieties know to those skilled in the art as "pro-moieties" as described, for example, in 
"Design of Prodrugs" by H Bundgaard (Elsevier, 1985). 

Some fexamples of prodrugs in accordance with the invention include: 

wfiere the compound of formula (!) contains a carboxylfc acid functionality {-COOH), 
an ester thereof, for example, replacement of the hydrogen with (C rCs)ai!<:yi: 
10 where the compound of formula (I) contains an aicohot functionality (-OH), an ether 

thereof, for example, replacement of the hydrogen with {Ci-C6)alkanoyioxy methyl; and 

where the compound of formula (ij contains a primary or secondary amino 
functionality {-NHx or -NHR where R i* H)< an amide thereof, for example, replacement of one 
or both hydrogens with {Ci-Cio)aikanoyl. 
15 Further examples of replacement groups in accordance wfth the foregoing examples 

and examples of other prodrug types may be found in the aforementioned references. 

Finally, certain compounds of formula (I) may themselves act as prodrugs of other 
compounds of formula (i). 

Also within the scope of the invention are the metabolites of the compounds of 
20 formula (1) when formed in vivo following administration of a compound of formula (I). 

Compounds of formula {1) containing one or more asymmetfic carbon atoms can exist 
as two or more stereoisomers. Where a compound of formula (ij contains an alitenyl or 
all<enyiene group, geometric cisArans {or Z/E) isomers are possible, and v\*!ere the 
compound contains, for example, a keto or oxime group or an aromatic moiety, tautomehc 
25 isomerism ('tautomerism') may occur. It follows that a single compound may exhibit more 
than one type of isomerism. 

Included within the scope of the present invention are all stereoisomers, geometric 
isomers and tautomeric forms of the compounds of formula {!), including compounds 
exhibiting more than one type of isomerism, and itiixtures of one or more thereof Also 
30 included are add addition or base saits wherein the counter Ion is optically active, for 
example, D-tactate or L-!ysine, or racemic, for example, DL-tartrate or DL-arginine. 

CisArans isomers may be separated by conventions! techniques well known to those 
skilled in the art, for example, fractionai crystallisation and chromatography. 

Conventional techniques for the preparation/isolation of individual enantiomers 
35 include chiral synthesis from a suitable optically pure precursor or resolution of the racemate 
{or the racemate of a salt or derivative) using, for example, chiral HPLC. 
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Alternatively, the racemate {or racemic precursor) may be reacted with a suitabfe 
opticaliy acAive compound, for exampie, an alcohol, or, in the case where the compounds of 
formula (1) contains an acidic or basic moiety, an acid or base such as taitaric acid or 1- 
piienylethyiamine. The resufting diastereomeric mixture may be separated by 

5 chromatography and/or fractionaf crystattisation and one or both of the diastereomers 
converted io the corresponding pure enantiO}Tier(s) by means weli known io a sS<tlled person. 

Chirs! compounds of the invention (snd chtrat precursors thereof ) may be obtained in 
enantiomericaliy-enfiched form using chromatography, typtcaliy HPLC, on an asymmetric 
resin with a mobile phase consisting of a hydrocarbon, typicaify heptane or hexane. 
10 containing from 0 to 50% isopropanol, typically from 2 to 20%, and from 0 to 5% of an 
aikylamine, typicaiiy 0,1% diethylamine. Concentration of the eiuate affords the enriched 
mixture- 

Stereoisomeric conglomerates may be separated by conventional techniques known 
to those skilled in the art - see, for exampie, "Stereochemistry of Organic Compounds" by £ L 
15 Eiiei (Wiiey. New York. 1994). 

The present invention also includes all pharmaceuticatly acceptable isotopic 
variations of a compound of the formula (1) one or more atoms is replaced by atoms having 
the same atomic number, but an atomic mass or mass number different from the atomic mass 
or mass number usuaiiy found in nature, 
20 Examples of isotopes suitable for inclusion m the compounds of the invention include 

isotopes of hydrogen such as and "H. carbon such as "'"C. ^^C and "C, nitr<^en such as 
'^N and '^N. oxygen such as '^O, "O and ^°0, phosphorus such as ^P, sulphur such as ^% 
fluorine such as iodine such as ''^^1 and and chlorine such as **Ci. 

Certain isotopically-labeiied compounds of formula (!), for example those 
25 incorporating a radioactive isotope, are useful in drug and/or substrate tissue distribution 
studies. The radioactive isotopes tritium, 1.0. ^H< and carbon- 14, Le. ^*C, are particularly 
useful for this purpose in view of their ease of incorporation and ready means of detection 

Substitution with heavier isotopes such as deuterium, .'.a '^H, may afford certain 
therapeutic advantages resulting from greater metabolic stability, for exampie. increased in 
30 vivo haff-iife or reduced dosage requirements, and hence may be preferred in some 
circumstances. 

Substitution with positron emitting isotopes, such as ■''C, '^®F, '^^0 and '^N, can be 
uselil in Positron Emission Topography (PET) studies for examining substrate receptor 
occupancy, 

35 isotopically-iabelied compounds of formula (I) can generally be prepared by 

conventionai techniques known to those skilled in the art or by processes analogous to those 
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described in the accompanying Examples and Preparations using appropriate isotopicaily- 
!abelled reagents tn piace of the non-labelled reagent previotisfy employed. 

Pharmaceutical iy acceptable solvates in accordance with ttie invention incfude those 
wherein the solvent of crystaiiisation may be isotopicaSy substituted, e.g. 0^0 , ds-acetone 

5 and dg-DMSO. 

Unless otherwise provided herein: 
EtaN means triethy la mine; 
AgOH means acetic acid, 

iVIeOH means methanol, EtOH means ethanoi. and EtOAc means etfiy! acetate: 
10 THF means tetrahydrofuran, DCM means dichforomethane, DMF means N,N- 

dimethylformamide and HUP means N-methyi-2-pyrroiidinone; 

Boo means tert-butoxy carbonyl, CBz means benzyloxy carbonyf; 
Me means methyl, Et means ethyi; Bu means butyi, Ci means chloro; OH means 
hydroxy; and LG means a suitable leaving group; 
1 5 p-TSA means p-toluenesulphonic acid; 

Pdj{Dba)j means bts{diben2:y!ideneacetone)pai!adium; 
NMM means N- Methylmorpholtne; 

WSCDi means 1"(3-dime{!iytaminopropy!)-3-ethy!carbodiimfde hydrociiloride; 
DCC means N.N'-dicydohexylcarbodiimide: 
20 HOAT means 1 -hydroxy- 7-azabenzotria2o!e; 

HOST means l-hydroxybenzotriazole hydrate: 

PyBOP® means Benzotriazol-I -yloxytris{pyrroiidtno)phosphoniumhexa 
fluorophosphate; 

PyBrOP® means bromo-tris-pyrroiidino-phosphoniumhexafiuoro phosphate; 
25 Mtikaiyama's reagent means 2-ch!oro-1 -methy Ipyridinium iodide; 

Htinig's base means N-ethyidiisopropylamine; 

Prot means protecting group; 

TFA means trifiuoroacetfc add; 

haio means halogen; and 
30 triflfC anhydride means Tnfiuoromethanesutfonic acid anhydride. 

The foliowing Schemes 1,0 to 6.2 iiSustrate the preparation of compounds of the 
formula {1), throughout which HET and to are as hereinbefore defined; 
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Scheme 1 .0 

Amines suitable for use as compound (iH) are commerciaily available or are known if 
the literature. 



1 




5 {«> 
Scheme 2. 

Prot represents a suitable protecting group for nitrogen. Standard methodology for 
nitrogen protecting groups is used, such as that found in textbooks, (e g, "Protecting GroufB 
fn Organic Synthesis' by T.W, Greene and P. Wutz). 
1 0 LG represents a leaving group such as halogen, preferably Br. 

Compounds suitable for use as compound (Vlf) are commercially avaliabie or are 
known in the literature. 

Step (a): Amine (111} is reacted with oxadiazole (tf & iV} to give a compound of 
formula (1). This reaction is carried out by heating the starting materials to eievated 
15 temperatures such as 100-200^C for 15 minutes to 18 hours and optionaffy at eievated 
pressures, or optionally under microwave radiation, vwth a suitabte acidic cataiyst such as p~ 
ISA or trifluoroacetic acid, or Lewis acid catalyst such as magnesium chloride, optionally 
using a high boiling solvent such as xylene or toluene. 
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Preferred conditions are: 1.5 eq. of amine (HtJ with 0.1 eq, magnesitim chloride at 
150*C for 4 to 18 hours, optionaify at efevated pressures; or 

3 to 4 eq. amme (ill) with 0.25 eq. pTSA. in xylene at 150°C for 18 hours; or 
2 eq. amine (III), 1 eq. TFA in xylene or toluene, at between 110 tol50*C. 
5 Step (b): Oeprotectfon of compound {V) is undertaken using standard mettiodofogy, 

as described in "Protecting Groups in Organic Synthesis" by T.W. Greene and P. Wutz". 

When Prot is Boc the preferred method is hydrogen chloride in a suitabie sofvent 
such as 1.4-d)oxane at room temperature for 1 to 16 tiours< or a solution of trifluoroacetic acid 
in dichiofomethane for 1 to 2 hours. 
10 When Prot is CBs the preferred method is hydrogenolysis using a suitable pailadium 

catalyst in a soivent such as ethanol. 

When Prot is an aliyi carbamate preferred conditions are thiobenzoic acid and a 
suitabie palladium catalyst such as Pd2(Dba)3 wth a suitable phosphine additive such as 1,4- 
bts{diphenylphosph!no)butane in tetrahydrofuran for 20 minutes. 
15 Step {c): Aryiation of compound (Vi) can be carried out by a paliadtum catalysed 

cross-coupling reaction with compound fVli) using a suitable base (f-BuONa), a catalytic 
amount of suitable additive such as 2,2'-bis(diphef5y!phospft)no)-1.r-btnaphthyi and a 
suitabie paiiadium catalyst. The reaction is carried out in toluene at an elevated temperature 
for 1 to 24 hours, under an inert atmosphere, to give compound (I). Alternatively compound 
20 (IJ can be prepared by reacting amine (VI) vi'ith compound <Vli) at an elevated temperature, 
such as 50-C to 140^~C, in a suitabie soivent, such as DMF, NMP or 1,4-dtoxan. for about 1 to 
48 hours in the presence of a base such as potassium carbonate, sodium hydrogen 
carbonate or HUnig's base. 

Preferred conditions are; 1.3 eq haiide (Vll), 1 to 2 eq, potassium carbonate in N,N- 
25 dimethyiformamide at 60 "C for 4 to 18 hours. 

Compounds suitable for use as compounds (it) and (iVJ are known in the literature or 
can be prepared as shown in Schemes 3,1 and 3,2 




Scheme 3.1 
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Sdieme 3.2 

Compounds (Vlll)/(Vlir) and {iX) are either commercialiy available or are knowt in 
methodology such as the hydrolysis of the corresponding ester, {see Preparation 2), 
5 Step <d): The reaction of carboxyiic acid (VIH/Vlirj with hydrazide (IX) can be carried 

out by standard methods. 

Coupling may be undertaken by using eSher: 

(!) an acyi chloride derivative of acid {VHIA/IH*) + hydrazide {(X), with an excess of 
acid acceptor in a suitabie solvent: or 
10 (ii) the acid (VHtA/til'} with a conventional coupling agent + hydrazide {IX), optionaffy 

in the presence of a catalyst, with an excess of acid acceptor in a suitable solvent 

Typicaiiy the conditions are as follows; 

acid chloride of acid {VfH/VJH') {generated in-situ), an excess of hydrazide, optionally 
with an excess of S*" amine such as EtsN, HQnig's base or NMM, in DOM or THF, without 
1 5 heating for 1 to 24 hrs; or 

(ii) acid (VIH/VHr). WSCDi /DCC and HOBT /HOAT, an excess of hydrazide, with an 
excess of NMM, Et^N. Hunig's base in THF, DOM or EtOAc, at room temperature for 4 to 48 
hours; or acid (VIH/VHi*), PYBOP^/PyBrOP^/Mukaiyama's reagent, an excess of hydrazide, 
wfth an excess of HUM, E%H, HCtnig's base in THF, DCU or EtOAc, at room temperature for 
20 4 to 24 hours. 

The preferred conditions are: acid chloride of acid (VllfA/flf) (generated in-situ), 1.2 to 
2 eq, Hydrazide {!X) in DCM at room temperature for 18 hours, in the presence of 1 to 1.2 eq. 
of N-methytmorphoilne; or the carboxyiic acid (Vttt/Vtit'), 1eq. HOBT. 1 eq. VVSCDt. 12 eq. 
hydrazide {IX) in dlchloromethane at room temperature for 18 hours. 
25 Step {e): Cyctisation of compound {X/X'} is carried out under suitable dehydrating 

conditions, at elevated temperatures for up to 18 hours. 

Typicaiiy, dehydrating agents such as poiyphosphohc acid, phosphorous oxychforide, 
or triflic anhydride with pyridine, optionaily in a suitabie solvent such as dichioromethane, are 
used at temperatures from 50 to 120"C for 5 minutes to 12 hours. Optionally the reaction can 
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be carried out under an inert atmosphere. Alternativefy, the oxadiazofe {H & IVJ may be 
prepared according to ttie method of Rigo et a!, Synth. Commun. 16(13), 1665. 1986. 

Preferred conditions are: Phosphorous oxychloride at 100 to 1 1C'C for 1 to 2 hours. 



Alternative routes to compound {X/X') are shown below in Schemes 4.1 and 4.2; 




{Xin X is OH or a 

Scheme 4.2 



CarlDoxylic acid {Vm/VHI') and a protected hydrazine, where Prot* is typically Boc, 
may be coupled to give compound (Xii!/X!ii'), using the conditions described for the 

preparation of {XIX') above. Prof* is then removed using standard methodoiogy as described 
in step (b), to give (XM/XII'). 

Compound {XIX'} may then be obtained by the coupifng of hydrazide {XH/Xir) with a 
carbGxyiic actd, or its derivative [R''C(0)X, where X is OH or Cij, under the conditions 
described previously for siep (d). 

Alternative routes to compound {XH/XII') are shown below in Schemes 5,1 and 5.2; 
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A. 



(XiV) 



f 



(Xf)') 



Scheme 5.2 

Step (f); The ester (XlV/XiV) may be reacted with hydrazine in a suitable solvent, 
such as methanol at elevated temperature to provide the hydrazide (X!!/Xli'). 

Preferred condftions: 3 eq. hydra::ine, in methanoi, at reflux for 18 hours. 

When R" represents a nitrogen containing heterocyclic ring (represented m the 



+0. 



following schemes as ' compounds of the formula {\N') may be prepared 

1 0 according to the routes described in Schemes 6,1 and 6,2: 



Pfefsrsisiy eiiiofo Of ixcfua 



H) 

Scheme 6.1 
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m 

Scheme 6.2 

Compounds suitable for use as compound {Xifi) and {XVi) are commerciaify avaifable 
or are f<nowi in the literature. 
5 Step (d): Coupling of connpound (XHi) with hydrazide {Xli/Xil*} may be carried out 

using standard methodoiogy as outlined above. 

Step (e): Dehydration and cyciisation of compotind {XlV/XiV} to give oxadiazoie 
(XV/XV) is achieved by the methodology outlined above. 

Step ig): Compound (XV/XV) is reacted with amine (XV!) to give compound 
10 {XVfl/IV) in the presence of an excess of base, such as triethyiamine, HOnig's base or 
potassium carbonate as proton acceptor The reaction is conducted in a suitable high boiling 
solvent, such as toluene or DMF. at temperatures from 60«C to lOO'-'C for 1 to 24 hours. 

Alternatively a paliadium cataiysed cross-cotipiing reaction can be carried out using a 
suitable base {f-BuONa}, a catalytic amount of a suitable additive, such as tri n-butyl 
15 pfiosphine, and a suitable paliadium catalyst in toluene at refiux from 12 to 24 hours under an 
inert atmosphere, 

Preferred conditions are: 1 eq. of amine, 2 eq. of potassium carbonate in DMF at 
60*0 for 3 to 4 hours. 

Step (a): Amination of compound (XVjf/jV*) to give compound {IN') is carried out 
20 using the methodology outlined above. 
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it wtM be appreciated by those sktfled in the art tfiat, v#ien appropriate, tfie order of 
steps (a) and (g) may be reversed. Compound (V') may then be converted to compounds of 
formula (i), according to the reactions described in Scheme 2. 

It wil! be apparent to those skilled in ttie art that sensitive fundionai groups may need 
5 to be protected and deprotected during synthesis of a compound of formuia (lA/*), This may 
be achieved by conventional techniques, for example as descfit>ed in "Protecttvs Groups in 
Organic Synthesis" by T W Greene and P G M Wuts> John Wiley and Sons inc, 1991 . 

The compounds of the present invention are usefut because they possess 
pharmacoiogica! activity in animals, in particular they are useftj! in the treatment of a number of 

10 conditions including aggression, Alzheimer's disease, anorexia nervosa, anxiety, anxiety 
disorder, asthma, atherosclerosis, autism, cardiovascuiar disease (including angina, 
atherosclerosis, hypertension, heart failure, edema, hypernatremia), cataract, central nen^ous 
system disease, cerebrovascular ischemia, cirrhosis, cognitive disorder, Cushing's disease, 
depression, diabetes meliitus, dysmenorrhoea (primary and secondary), emesis (including 

15 motion sickness), endometriosis, gastrointestinal disease, glaucoma, gynaecologicai disease, 
heart disease, intrautenne gro^Mh retardation, inflammation {including rheumatoid arthritis), 
ischemia, ischemic heart disease, lung tumor, micturition disorder, mittiesmerchz, neoplasm, 
nephrotoxicity, non-insuiin dependent diabetes, obesity, obsessive/compulsive disorder, 
ocular hypertension, preclampsia, premature ejaculation, pjremature (preterm) tabor, 

20 pulmonary disease, Raynaud's disease, renal disease, renai fatfure, male or female sexuaf 
dysfunction, septic shock, sleep disorder, spinal cord injury, thrombosis, urogenital tract 
infection or urollthiasis.sleep disorder, spinal cord injury, thrombosis, urogenital tract infection, 
urolithiasis. Particularly of interest is dysmenorrhoea {primary or secondary), more particularly, 
primary dysmenorrhoea, 

25 Thus, according to another aspect of the invention, there is provided a method of 

treatment of dysmenorrhoea which comprises administering a therapeutically effective amount of 
a compound of the invention to a patient suffering from anxiety, cardiovascular disease 
(including angina, atherosclerosis, hypertension, heart failure, ederna, hypernatremia), 
dysmenorrhoea {primary and secondary}, endometnosis, emesis {inctuding motion sickness), 

30 intrauterine grov«'th retardation, inflammation (including rheumatoid arthritis), mittiesmerchz, 
preclampsia, premature ejaculation, premature {preterm) labor or Raynaud's disease. The 
use of the compounds as a medicament and the use of ttie compounds of the present invention 
in the manufacture of a medicament for the treatment of anxiety, cardiovascular disease 
{including angina, atherosclerosis, hypertension, heart failure, edema, hypernatremia), 

35 dysmenorrhoea (primary and secondary), endometriosis, emesis (including motion sickness), 
intrauterine growth retardation, inflammation (including rheumatoid arthritis), mittiesmerchz, 
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preclampsta, premature ejaculation, premature (preterm) tabor or Raynaud's disease, 
particularly dysmenorrhoea, are afso provided. 

Compounds of the invention intended for piiannaceutjcai use may be administered as 
crystalline or amorpfious products. They may be obtained, for example, as solid plugs, 
5 powders, or films by metiiods such as precipitation, crystaiiisation, freeze drying, spray 
drying, or evaporative drying, Microwave or radio frequency drying may be used for tWs 
purpose. 

They may be administered alone or in combination with one or more other 
compounds of the invention or in combination with one or more other drugs (or as any 
10 corrjbination thereof). The compounds of the present invention may be administered in 
combination with an oral contraceptive. Thus in a further aspect of the invention, there is 
provided a phamiaceutical product containing an Via antagonist and an oral contraceptive as 
a combined preparation for simultaneous, separate or sequential use in the treatment of 
dysmenorrhoea, 

15 The compounds of the present invention may be administered in combination with a 

PDE5 inhibitor. Thus in a furftier aspect of the invention, there is provided a pharmaceuticaf 
product containing a Via antagonist according to the present invention and a PDEV inhibitor 
as a combined preparation for simultaneous, separate or sequential sjse tn the trsatment of 
dysmenorrhoea 

20 PDEV inhibitors usefui for combining with Via antagonists include, but are not limited 

to: 

The PDE5 inhibitors mentioned in International Patent Application publication nos, 
WO03/000691: WO02/64590: WO02/28865; WO02/28859; WO02/38563; WO02/36593; 
WO02/28858; WO02/00657; WO02/00656; WO02/10166; WO02/00658; WO01/34347; 

25 WO01/94345; WOOO/15639 and WOOO/15228: 

The P0E5 inhibitors mentioned in US Patents 6,143,746; 6,143,747 and 6,043,252; 
the pyrazoio [4,3-d)pyrimidin-7-ones disciosed in EP-A-0463756; the pyraEoio [4,3- 
dJpyrimidin-T-ones disciosed tn EP-A-0526004, the pyrazoio [4,3-d]pyrimidin-7-on8S 
disciosed in published Internationa! patent application WO 93/06104; the isomeric pyrazoio 

30 J3,4-d]pyrtmidin-4-ones disclosed in published international patent application WO 93/07149; 
the qujnazoiin-4-ones disciosed in published internationai patent application WO 93/12096; 
the pyrido [3,2-d)pyrimidin~4-ones disclosed in published internationai patent application WO 
94/06661; the purin-6-ones disclosed in published international patent application WO 
94/00463; the pyrazoio [4,3-djpyrim!din-7-ones disclosed in published international patent 

35 application WO 98/49166; the pyrazoio [4.3~d]pyhmidin-7"0nes disclosed in published 
international patent application WQ 99./54333; the pyrazoio [4,3-d]pyrimidin-4-on6s disclosed 
in EP-A-0995751; the pyrazoio |;4,3-d]pyrtmidtn-7-ones disciosed in published international 
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patent application WO 00/24745; the pyrazolo [4,3-d]pyrfmidin-4-ones dtscfossd in EP-A- 
0995750; the hexahydropyrazino [2M*;6,1]pyrtdo [3,4-ib]tncfo!e-1,4-dfones disdosed in 
published internationai application W095/19978; the pyrazoio [4,3-d3pyrimid(n-4-or)es 
disciosed in WOOO/27848; the tmfdazo|;5,1-?j[1,2,4jtria2)n-ones disciosed in EP-A-1 092719 
5 and in published internationaf application WO 99/24433 and the bicycfc compounds 
disclosed in published internationaf application WO 93/07124; the pyrazoio (4,3-djpyrimid!n"7-- 
ones disciosed in published international application WO 01/27112; the pyrazoio {4,3" 
d]pyrimidin-7-ones disciosed in published international application WO 01/27113; the 
compounds disciosed in EP-A-1092718 and the corDpounds disciosed in EP-A-1 092719, the 

10 tricyciic compounds disclosed in EP-A-1241170; the aikyi suiphone compounds disclosed in 
pubiished international application WO 02/074774; the compounds disclosed in pubfished 
international appftcation WO 02/072586; the compounds disclosed in pubiished internationaf 
appfication WO 02/079203 and the compounds disclosed in WO 02/074312. 

Preferably 5'{2-ethoxy-§-{4-methy l-l -pipera2inyisulphonyl)phenyi]~1 -methy l-3-n- 

15 propyl-1.6-dthydro-7H-pyrazolo[4,3-d3pyrim)din-7-one {slldenafti, e.g. as sold as Viagra®) also 
l<nown as 1-[f3-j;6,7-dihydro-1-methyt-7-oxo-3-propyi-1H-pyrazoto{4,3-d]pyrimidin-5-yi)-4- 
ethoxyphenyljsuiphony!j-4-methylpipeta?ine (see P.P-A-0463756);5-(2-ethoxy-5- 

morpholinoacety!phenyl)--1-methyi-3--!vpropyi-l(>-dthydro-7iH-pyra2'otof4,3-d]pyrimidin--7-one 
{see EP-A4l526004):3-ethyi-5-[5-{4-ethylp!per3.?.in-1-ylsulphonyl)-2-n--propoxypheny!>-2- 

20 {pyridfn-2-y!)methyl-2,6-dihydro-7H-pyrazolo[4.3-d]pyrimtdin-7-one (see W098/49166);3- 
ethyi-^-{5-(4-ethylpiperazin-1-ylsuiphonyl)-2-{2-methoxyethoxy)pyridin-3-ylj-2-(pyridfn-2-- 
y l)methy 1-2,6-d ihyd ro-7H-py razolo[4,3~d]pyrtmidin-7-one{see W099/54333j ; {+ )~3-ethyi-5"{S- 
(4-ethylpiperaz;fn-1-yfsuiphonyl)-2-{2-methoxy-1{R)-methyiethoxy)pyridin-3-yl]-2~methyl-2<6- 
dfhydro-7H-pyrazolo[4,3-djpyrfmfdfn-7-one< aiso known as 3-ethy!~5-{5-(4-ethylpfperaztn-1- 

25 ylsufphonyl|-2-([(1R)-2-methoxy-1-methyiethyl]oxy)pyridin-3-yi}-2-methyl-2,6'<iihydro-7H- 

pyrazoloE4,3-d] pyrimidin-7-one (see W099/54333);5-[2-ethoxy-5-(4-ethylpiperazin-1- 
yfsulphonyl)pyridin-3-)13-3~ethyl-2-[2-methoxyefhyt|.2,6-dihydro.7H-pyfazotO(4,3-d]pyrimidin- 
7-one, also kno\.vn as 1-{6-etho;<y-5-[3-ethyl-6,7-dihydro-2-(2-methDxyethyl)-7~oxo-2H- 
pyrazoio[4,3-d]pynmfdin-5-y!]-3-pyridyisu!phonyl}-4-ethylpiperazine (see WO 01/271 1 3, 

30 Example 8);5~[2-;sa-Butoxy-5-(4-ethytpiperazfn-1-yfsuiphonyl)pyridin-3-y 

methylpipertdin-4-yi)-2,6<tihydrO'7H-pyrazoio[4,3~d]pyr!midjn--7-one{see WO 01/271 1 3, 
Exampie 15);5-[2~Ethoxy-5~(4~ethyipiperazin~1-yisulphonyl)pyridin-3-y!j-3-etliyl-2-plienyl-2,6- 
dthydro-7H-pyrazo!ot4,3-d]pynmidin-7-one (see WO 01/27113, Example 66);5-{S-Acety!-2- 
propoxy-3-pyridinyl)-3-ethyl-2-(1-isopropyi~3-az6tidinyi)-2,6-dihydro-7H-pyra20io[4,3- 

35 d]pyrimidin-7~one (see WO 01/27112, Example 124); 5~{5~Acetyl~2-butoxy-3"pyridinyi)-3- 
ethyi-2-( 1 -ethyl-3-azetidi nyi)-2,6-df hydro-7W-py raEolo[4, 3-d]pyrimid in-7-one (see WO 
01/27112, Exampie 132); (6R,12aR)-2,3,6J,12,12a-hexahydro-2~methyl~6-(3,4- 
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methylened!oxypheny!)pyrazfno(2',1':6,1jpyndo{3,4-b3tr)do!e-1,4-<!tons (tadalaftL IC-351, 
Cialis®), i.e. the compound of examples 78 and 95 of ptibifsfied internattonai appfication 
W095/19978, as weii as the compound of examples 1, 3, 7 and 8; 2-|2-ethoxy-5-{4-ethyl- 
pf perazin- 1 -y t-1 ~suf phonyl)-pheny ij-5"methyf~7-propyi-3H-im tda2:o[5, 1 ~f jfl 2,4Itrta2tn-4-one 
5 {vardenaft!, LEVfTRA ®) afso known as 1-{[3-(3.4-d!hydro-5-methyi-4-oxo-7- 
propy!imidazo[5, 1 -f]~aS"triaz!n-2~yl)~4-ethoxyphenyt]suiphony!]-4-ethy!piperazine, i.e. the 
compound of exampies 20, 19, 337 and 336 of published internationai appNcation 
W099/24433;the compound of example 11 of published international application 
WO93/07124 (ElS.Ai): compounds 3 and 14 from Rotella D P, J. Med. Chem., 2000, 43, 1257; 

10 4-{4-chiorobenzyl}amino-6,7,8-tftmethoxyquinazoline; N-|[3-(4,7-dihydro-1-metfiyf-7-oxo-3- 
propyi~1H~pyfa20lo[4,3-d]-pytfmjdfn-5~yi)-4-propxyphenyi]suffony!]-1-methyl2- 
pyrrotidinepropanamide ["DA-SI 59' {Exampfe 68 of WO00/27848)j; and 7,8~dthydro-8-oxo-6- 
[2-propoxypheny W-imtdazo(4, 5-5f]qtJ inazoitne and 1 -(3-[1 -[(4-fiiioropheny i)methy []-7, 8- 
dihydro-8-oxo-l H-imida20[4, 5~s?]qu inazof in-6-y IH-propoxy pfienyijcarboxamide. 

15 4-bromo-5-{pyridylmethylaiTijno)-6-{3--{4--chforopheny!)-propoxy]-3(2H)pyf1dazinone; 
1-[4-[(1,3-benzod!Oxo!-5-y!methy!)amionoj-e-chioro-2-duino2o!inytl-4-piperid!ne-carbo 
acid, monosodium salt; {+Hiis-5,6a, 7,9,9. 98--hex8hydro-2--[4-(trifkJoromethyl)-phenylmethyt--5- 
irtethy!-cyclopent-4,5|imid82o[2,1-b)purin-4(3H)one; furaziocillin; c!S"2-he.Kyi-5-methy!- 
3.4,5,6a,7,8,9,9a" octahvdrocyclopent[4,5]-im!daj:of2,1"b]purin-4"One, 3-acetvi-1-{2- 

20 chloroben2yl)-2-propy!indote-6- carboxyiate; 3-acetyi-1-{2-chlofoben2yl)-2-propylindote-6- 
carboxyiate; 4-bromo-5-{3-pyridyim6thyfamlno)-6-(3-(4-chlorophenyf) propoxy)-3- 
{2H)pyridazinone; l~methyi~5{5-morpho!inoacetyi-2"n-propoxyphenylj-3"n-propyi-1,6-dihydro- 
7H-py razofo(4, 3-d)py ri midin-7~one; 1 -(4-j: ( 1 < 3-benzodioxol-5-y ! methyl )arn)no>-6-chloro-2- 
quinazoiinyiH-piperidinecarboxyiic acid, monosodium sait; Pharmaprojects No. 4516 (Glaxo 

25 Weiteome):. Pharmaprojects No. 5051 (Bayer); Pharmaprojects No. 5064 (Kyowa Hakko; see 
WO 96/26940); Pharmaprojects No. 5069 (Schering Plough); GF-196960 (Gfaxo Wellcome); 
E-8010 and E.4010 (Eisai); Bay-38.3045 S 38-9456 (Bayer); FR229934 and FR226807 
(Fujisawa); and Sch~51866. 

The contents of the published patent appficatfons and journai articles and in particular 

30 the general formulae of the therapeutically active compounds of the claims and exemplified 
compounds therein are incoiporated herein in their entirety by reference thereto. 

Preferably the PDEV inhibitor is selected from sildenafil, tadaiafil, vardenafil, OA-8159 
and S42-ethoxy-5-(4-ethyipiperazfn-1-ylsu!phonyl)pyrid!n-3-ylj-3-ethyl-2-t2-methoxyethyl}-2,6- 
d!hydro-7H-pyrazolo(4,3-d]pyrtmid!n-7-one. 

35 Wlost preferably the PDE5 inhibitor is siidenafil and pharmaceuticaiiy acceptable salts 

thereof. Sildenafil citrate is a preferred salt. 
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Tbe compounds of the present invention may be administered in combination with an 
NO donor. Thus in a further aspect of the invention, there is provided a pharmaceutics ! 
product containing a Via antagonist according to ttie present invention and a NO donor as a 
combined preparation for sinriuitaneous, separate or sequential use in the treatment of 
5 dysmenorrhoea. 

The compounds of the present invention may be administered in combination wth L- 
arginine, or as an arginate salt. Thus in a further aspect of the invention, there is provided a 
pharmaceutical product containing a Via antagonist according to the present invention and L~ 
arginine as a combined preparation for simultaneous, separate or sequential use in the 

10 treatment of dysmenorrhoea. 

The compounds of the present invention may be administered in combination with a 
COX inhibitor. Thus in a further aspect of the invention, there is provided a pharmaceuttcai 
product containing a Via antagonist according to the present invention and a COX inhibitor 
as a combined preparation for simuitaneous, separate or sequential use in the treatment of 

15 dysmenorrhoea, 

COX inhibitors useful for combining with the compounds of the present invention 
include, but are not limited to' 

ibuproten, naproxen, benoxaprofen, flurbiprofen, tenoprofen, fenbuten, ketoprofen, 
indoprofen, pirprofen, carprofen, oxaprozin, prapoprofen, miroprofen, tioxaprofen, suprofen, 

20 aiminoprofen, tiaprofenic add, fJuprofen, buctoxic acid, indomethacin, suiindac, toimetin, 
zomepirac. diclofenac, fenclofenec, alciofenac, ibufenac, isoxepac, furofenac, tfopinac, 
zidometacin. acetyl salicylic add, indometacin. piroxicam, tenoxicam, nabumetone, i<etoro!ac. 
axapropazone, mefenamic acid, tolfenamic acid, diflunisal, podophyllotoxin derivatives, 
acemetacin, droxicam, fioctafenine. oxyphenbutazone, phenylbutazone, pr<^lumetacin, 

25 acemetacin, fentiazac, clidanac, oxipinac, mefenamic acid, meclofenamic acid, fiufenamic 
acid, niflumic acid, fiufenisal, sudoxicam, etodoiac, piprofen, saiicylic acid, choline 
magnesium trisaitcyiate, saltcytate. benoryiate, fentiazac, clopinac, feprazone, isoxicam and 
2-Ruoro-a-methy![1,r~biphenylH-aceticacid, 4-(nitrooxy)butyl ester (SeeWenk, etaf., Europ. 
J. PhBimacoL 453:319-324 (2002)); 

30 meloxicam, (CAS registry number 71125-38-7; described in U.S. Patent No. 

4,233,299), or a pharmaceuttcatiy acceptabie salt or prodrug thereof; 

Substituted benzopyran derivatives that are described in U.S. Patent No. 6,271,253. 
Atso benzopyran derivatives described in U.S. Patent Nos. 6,034,256 and 6,077,850 aiong 
with international Pubiicatton No's WO 98/47890 and WO 00/23433; 

35 Chromene C0X2 selective inhibitors described in U.S. Patent No 6,077,850 and 

U.S. Patent No. 6,034.256: 
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Tbe compounds described in International Patent Application Publication No's WO 
95/30656, WO 95/30652, WO 96/38416 and WO 96/38442, and t!ie compounds described in 
European Patent Application Publication No, 799823, along with the pharmaceutically 
acceptable derivatives thereof; 

5 celecoxib {US Patent No 5,466,823), vaidecoxib {US Patent No. 5,633,272), 

deracoxib (US Patent No, 5.521,207), rofecoxib (US Patent Ho. 5,474,995), etoricoxfb 
(Internationa! Patent Application Publication No. WO 98/03484), JTE-522 (Japanese Patent 
Application Pubiicatlon No, 9052882), or a pharmaceiiticaliy acceptable salt or prodrug 
thereof; 

10 Parecoxib (described in U.S, Patent No, 5,932, 598 )< which is a therapeutically 

effective prodrug of the tricyclic Cox-2 selective inhibitor valdecoxib (described in U.S, Patent 

No, 5,633,272). in particular sodium parecoxib; 

A8T-963 (described in internationai Patent Application Pubiication No. WO 00/24719) 
Nimesuiide (described in U.S. Patent No. 3,840,697). flosulide (discussed in J, 
15 Carter, Exp. Opin.Tiier, Patents, 8(1), 21-29 (1997)), NS-398 {disciosed in U,S, Patent No. 

4,885,367), SD 8381 (described in U S. Patent No. 6,034,256). BMS-347070 (described in 

U S. Patent No. 5,180,651), S-2474 (described in European Patent Publication No. 595546) 

and MK-966 (described in U.S. Patent No 5,968,974); 

Ihe compounds and pharmaceutically acceptable derivatives described in U.S. 
20 Patent No. 6,395,724, U.S. Patent No. 6,077,868. U.S, Patent No. 5,994.381, U.S, Patent No, 

6.362,209, U.S. Patent No. 6,080,876, U.S. Patent No 6.133,292. U,S, Patent No. 6. 369.275, 

U.S. Patent No. 6,127.545, U,S. Patent No. 6,130,334, U.S, Patent No, 6,204,387, U.S. 

Patent No. 6,071,936, U.S. Patent No, 6,001,843. U.S, Patent No. 6,040,450, international 

Patent Application Publication No WO 96/03392. International Patent Application Pubiication 
25 No WO 96/24585, U.S. Patent No, 6,340.694, U.S, Patent No. 6,376,519, U.S, Patent No, 

6,153.787, U.S. Patent No. 6.046,217. U.S. Patent No. 6,329,421, U.S, Patent No, 6,239,137, 

U.S. Patent No. 6,136,831, U S. Patent No. 6,297,282, U.S, Patent No, 6.239,173. U S, 

Patent No. 6,303,628, U.S, Patent No, 6,310,079, U S. Patent No, 6,300,363, U.S. Patent No. 

6,077.869. U.S. Patent No. 6.140,515. U.S. Patent No. 6,994,379, U.S. Patent No. 
30 6,028,202, U.S. Patent No, 6,040.320, U.S. Patent No. 6.083,969, U.S, Patent No 6.306,890, 

U.S. Patent No. 6,307.047, US. Patent No. 6,004,948, U.S. Patent No. 6,169.188, U S. 

Patent No. 6,020,343, U.S. Patent No. 5,981.576, U.S. Patent No. 6,222,048, U S Patent No. 

6,057.319, U.S, Patent No. 6,046,236, U.S. Patent No. 6,002,014, U.S. Patent No. 5,945,539. 

U.S. Patent No. 6.359,182. Internationai Patent Application Pubiication No. WO 97/13755. 
35 internationai Patent Application Pubiication No. WO 96/25928. internationai Patent 

Appiication Publication No. WO 96/374679, Internationai Patent Application Piibiication No. 

WO 95/15316, International Patent Appiication Pubiication No. WO 96/15315, International 
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Patent AppBcation Publication No. WO 96/03385, International Patent Appfication Ho. WO 
95/00501, Internationa! Patent Appfication No. WO 94/15932, international Patent Appfication 
Pubfication No. WO 95/00501, international Patent Application Pubticatton No. WO 94/27980, 
international Patent Appfication Pubfication No. WO 96/25405, International Patent 
5 Appfication Publication No. WO 96/03388, internationai Patent Application Publication No 
WO 96/03387, U.S. Patent No 5,344,991, international Patent Application Publication No. 
WO 95/00501, internationai Patent Application Publication No, WO 96/16934, international 
Patent Apptfcatton Publication No. WO 96/03392, internationai Patent Application Publication 
No. WO 96/09304. international Patent Application Publication Ho. WO 98/47890. and 

10 international Patent Application Publication No. WO 00/24719. 

The contents of any of the patent applications, and in particular the general formulae 
of the therapeutically active compounds of the claims and exempiifted compounds therein, 
are incorporated herein in tJieir entirety by reference tfiereto. 

Generally, the compounds of the present invention will be administered as a 

15 fomiuiation in association with one or more pharmaceutically acceptable excipients. The 
term "excipient" is used herein to describe any ingredient other than the compound(s) of the 
invention. The choics of excipient wili to a large extent depend on factors such as the 
particular mode of administration, the effect of the excipient on solubility and stabtiity, and the 
nature of the dosage form. 

20 Pharmaoeutical compositions suitable for the delivery of compounds of the present 

invention and metfiods for their preparation wifl be readily apparent to those skilled in the art. 
Sfjch compositions and methods for thefr preparation may be found, for example, in 
"Remington's Pharmaceutical Sciences", 19*^ Edition (Mack Ptibiishlng Company, 1995). 

Thus, according to another aspect of the present invention, there is provided a 

25 pharmaceutical formulation comprising a compound of formula (i) in admixture with a 
pfiarmaceutfcafly acceptable adjuvant, diluent or carrier. 

The compounds of the invention may be administered oraiiy. Oral administration may 
Involve svrafiowing, so that the compound enters the ga^rointestlnaf tract, or buccal or 
sublingual administration may be employed by which the compound enters the blood stream 

30 directly from the mouth. 

Formulations suitable for oral administration include solid formulations such as 
tablets, capsules containing particufates, liquids or powders, lozenges {including liquid-filled), 
chews, multt- and nano-particuiates, gels, solid solution, liposome, films {including muco- 
adhesive), ovules, sprays and fiquid formulations. 

35 Liquid formulations inciude suspensions, solutions, syrups and elixirs. Such 

formulations may be employed as fillers in soft or hard capsules and typically comprise a 
carrier, for example water, ethanoi, polyethylene glycol, propylene gfycoi, methyiceiiulose, or 
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a suitable oil, and one or more emulsifying agents and/or suspending agents. Liquid 
fomiuiatfons may also be prepared by the reconstittJtion of a soitd, for example from a sachet. 
The compounds of tfie invention may aiso be used in fast-dissolving, fast 
disintegrating dosage forms such as those described in Expert Opinion in Therapeutic 
5 Patents, H (6). 981-986 by Liang and Chen (2001 ). 

For tabiet dosage forms, depending on dose, the drug may make up from 1 ^,4% to 
SO wi% of the dosage form, more typically from 5 ^vt% to 60 wt% of the dosage form, in 
addition to the drug, tablets generaiiy contain a distntegrant. Examples of disintegrants 
fnciude sodium starch glycolate, sodium carboxymethyl cellulose, calcium carboxymethyl 

10 celiuiose, croscarmeiiose sodium, crospovidone, polyvinylpyrrolidone, methyl cellulose, 
microcrystaliine celiulose, lower ali<yl-substituted hydroxypropyi cellulose, starch, 
pregelattnised starch and sodium alginate. Generally, the disintegrant will comprise from 1 
wt% to 25 wt%, preferably from 5 wt% to 20 vvt%, of the dosage form. 

Binders are generally used to impart cohesive quafittes to a tablet formulation, 

15 Suitable binders include microcrystaliine celiulose, geiatin, sugars, pofyethylene glycol, 
natural and synthetic gums, polyvinytpyrroiidone, pregeiatinised starch, hydroxypropyi 
oeiluiose and hydroxypropyi methyiceliutose Tablets may also contain diluents, such as 
lactose (monohydrate, spray-dried monohydrate, anhydrous and the lii<e), manrtitol, xylitoi. 
dextrose, sucrose, sorbitoi, microcrystaiiine cellulose, starch and dibasic calcium phosphate 

20 dihydrate. 

Tablets may also optionafiy comprise surface active agents, such as sodium iauryl 
suifate and polysorbate 80. and gildants such as silicon dioxide and talc. When present 
surface active agents may comprise from 0.2 vvt% to 5 wt% of the tablet, and gitdants may 
comprise from 0.2 wt% and 1 wt% of the tablet. 
25 Tablets also generaiiy contain lubricants such as magnesium stearate. calcium 

stearate, zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with 
sodium Iauryl sulphate. Lubricants generaiiy comprise from 0.25 wt% to 10 vA%, preferably 
from 0.5 v4% to 3 wt%, of the tablet 

Other possibie ingredients include anti-oxidants, colourants, flavouring agents, 
30 preservatives and taste-masking agents. 

Exemplary tablets contain up to about 80% drug, from about 10 wt% to about 90 vA% 
binder, from about 0 vA.% to about 85 wt% diluent, from about 2 wt% to about 10 wt% 
disintegrant, and from about 0.25 wt% to about 10 wt% lubricant. 

Tablet blends may be compressed directly or by roller to form tablets. Tablet blends 
35 or portions of biends may alternatively be wet~, dry-, or melt-granulated, melt congealed, or 
extruded before tabietting. The final formulation may comprise one or more layers and may 
be coated or uncoated; it may even be encapsulated. 
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Tbe formuiation of tablets is discussed in "Pharmaceuticaf Dosage Forms: Tablets, 
Vo!. 1", by Lieberman and L. Lachman, Marcel Dekker, N.Y., N.Y., 1980 {ISBN 0-8247- 
691 8-X}. 

Solid formulations for oral administration may be formulated to be immediate and/or 
5 modified release, ^f1od^f^ed release formuiations include delayed-, sustained-, puised-, 
controlied-, targeted- and programmed release. 

Suitable modified release formuiations fertile purposes of the invention are described 
in US Patent No. 6,106,864. Details of otiier suitabie reiease tectinologies sucti as iiigh 
energy dispersions and osmotic and coated particles are to be found in Verma et a/. 
10 Pharmaceuticai Technology On-line, 26{2)< 1-14 (2001). The use of chewing gum to achieve 
controifed release Is described in WO 00/35298. 

The compounds of the invemton may also be administered directly into the biood 
stream, into muscie, or into an internal organ. Suitable means for parenteral administration 
include Intravenous, intraarterial, intreperitoneal, Intrathecal, intraventricular, intra urethral, 
15 imrastemal, Intracranial, intramuscular and subcutaneous. Suitable devices for parenteral 
administration include needle (including microneedfe) injectors, needie-free injectors and 
infijsion techniques. 

Parenteral formulations are t^/picaily aqueous solutions which may contain excipients 
such as salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but, for 
20 some applications, they may be more suitably formulated as a sterile non-aqueous solution or 
as a dried form to be used in conjunction with a suitable vehicie such as sterile, pyrogen-free 
water 

The preparation of parenteral formulations under sterile conditions, for example, by 
lyophflfsation, may readily be aGcomplished using standard pharmaceutical techniques well 

25 known to those ski! led i n the a rt. 

The soiubiitty of compounds of formula (1} used in the preparation of parenteral 
solutions may be increased by suitable processing, for example, the use of high energy 
spray-dried dispersions (see WO 01/47495) and/or by the use of appropriate formulation 
techniques, such as the use of solubtlsty-enhancing agents. 

30 Formulations for parenteral administration may be formulated to be immediate and/or 

modified reiease. Modified release formulations include delayed-, sustained-, pulsed-, 
controlled-, targeted- and programmed release. Thus, compounds of the invention may be 
formulated as a solid, semi-solid, or thixotropic liquid for administration as an Implanted depot 
providing modified reiease of the active compound. Examples of such formulations Include 

35 drug-coated stents and PGLA microspheres. 

The compounds of the invention may also be administered topically to the si<!n or 
mucosa, either dermalty or transdermaily. Typical formuiations for this purpose include gels. 
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hydrogeis, lotions, solutions, creams, ointments, dusting povvcfsrs, dressings, foams, fiims, 
skin patches, \wafers, implants, sponges, fibres, bandages and microemuisfons. Liposomes 
may also be used. Typical carriers include alcohol, water, mineral oil, tiquid petrolatum, white 
petrolatum, glycerin, polyethylene giycoi and propylene glycol. Penetration enhancers may 
5 be incorporated - see, for example, J. Pharm. Set., 88 (10), 955-958 by Finnin and Morgan 
{October 1999). 

Other means of topical administration include delivery by iontophoresis, 
eiectroporatton, phonophorests, sonoptioresis and microneedle or needle-free {e.g. 
Pom'derject' Bioject'*''', etc.) injection. 

10 Formulations for topical administration may be formulated to be immediate and/or 

modified release. Modified release formuiations include delayed-, sustained-, puised-, 
controlled-, targeted and programmed release. 

The compounds of the invention can aiso be administered intranasaiiy or by 
inhalation, typically in the form of a dry powder {either alone, as a mixture, for example, in a 

15 dry blend witli lactose, or as a mixed component particle, for example, mixed with 
phospholipids, such as phosphatidylchoiine) from a dr\' po\\'der inhater or as an aerosol spray 
from a pressurised container, pump^ spray, atomiser {preferabty an atomiser using 
eiectrohydrodynamics to produce a fine mist), or nebiiitser, with or without the use of a 
suitable propeliant, such as 1.1,1,2-tetrafluoroethane or 1.1.1,2 3,3,3-heptaftuoropropane. For 

20 intranasal use, the powder may comprise a bioadhesive agent, for example, chitosan or 
cyclodextrin. 

The pressurised container, pump, spray, atomizer or nebullser contains a solution or 
suspension of the compound(s) of the invention comprising, for example, ethanol, aqueous 
ethanol, or a suitable alternative agent for dispersing, solubiiising or extending release of the 

25 active, the propellant{s) as solvent and an optiona! surfactant, such as sorbitan trioleate, oleic 
acid, or an ollgolactic acid. 

Prior to use in a dry powder of suspension formutatfon, the drug product is micron fsed 
to a size suitable for delivery by inhalation (typically less thars 5 microns). This may be 
achieved by any appropriate comminuting method, such a spiral jet miiiing, fluid bed jet 

30 miiiing, supercritical fluid processing to form nanopartlcles, high pressure homogenisatlon or 
spray drying. 

Capsules (made, for example, from gelatin or HP MC), blisters and cartridges for use 
in an inhaler or insufflator may be formulated to contain a powder mix of the compound of the 
invention, a suitable powder base such as lactose or starch and a performance modifier such 
35 as /-leucine, mannitoi, or magnesium stearate. The lactose may be anhydrous or in the form 
of the monohydrate, preferably the latter, other suitable excipients include dextran, glucose, 
maltose, sorbitol, xylitol, fructose, sucrose and trehalose. 
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A suitabie solution formulation for use in an atomiser using eiectrofiydrodynamics to 
produce a fine mist may contain from 1jjg to 20mg of the compound of the invention per 
actuation and the actuation volume may vary from Ipl to 100 pi. A typicai formulation may 
comprise a compourid of formula <l}, propylene giycoi, sterile water, ethanoi and sodium 
5 chloride Alternative solvents vvh(>"h may be used instead of propylene gtyco! include glycerol 
and polyethylene giycoi 

Suitable flavours, such as menttiol and levomenthol, or sweeteners, such as 
saccharin or sacchsnn sodium, may be added to those formulations of the invention intended 
for inhaled/intranasal administration. 
10 Formulations for inhaled/intranasal administration may be formulated to be immediate 

and/or modified release using, for example, poiy-DL-iactic-cogtycolic add (PGLA). iWodified 
release formulations include delayed-, sustained-, puised-, controlled-, targeted and 
programmed release. 

The compounds of the invention may be administered rectaily or vaginally, for 
15 example, in the form of a suppository, pessary or enema. Cocoa butter is a traditional 

suppository base, but various alternatives may be used as appropriate. 

Formulations for rectai/vagmai administration may be formulated to be immediate 

and/or modified release. Modified release fotmuiations [nciude delayed-, sustatned-, pulsed-. 

controlled-, targeted and programmed release 
20 The compounds of the invention may aiso be administered directly to the eye or ear, 

typically in the form of drops of a micronised suspension or solution in isotonic, pH-adjusted, 

stenie saline. Other formuiations suitabie for ocular and aura! administration include 

ointments, biodegradable {e.g. absorbable gel sponges, coiiagen) and non-biodegradabie 

(e.g. silicone) implants, wafers, lenses and particulate or vesicutar systems, such as 
2S niosomes or iiposomes A polymer such as crossed-l inked polyacrylic acid, poiyvinylaicohol, 

hyaluronic add, a ceiiuiosic polymer, for example, hydroxypropylmethylceiluiose. 

hydroxyethyicelluiose, or methyl ceiiufose, or a heteropofysaccharide polymer, for example, 

gelan gum, may be incorporated together v/jth a preservative, such as benzaii<onium chloride. 

Such formulations may also be delivered by iontophoresis. 
30 Formulations for ocular/aural administration may be formulated to be immediate 

and/or modified release. Modified release formuiations include delayed-, sustained-, pulsed-, 

controlled-, targeted, or programmed release. 

The compounds of the invention may be combined with soluble macromolecuiar 

entities such as cyclodextrin or polyethyfene g!y col-containing polymers to improve their 
35 solubility, dissolution rate, taste-masking, bioavatiability and/or stability for use in any of the 

aforementioned modes of administration. 
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Drug-cyclodextrin complexes, for example, are found to be generally usefuf for most 
dosage forms and administration routes. Both inclusfon and non-inclusion complexes may be 
used. As an alternative to direct comptsxafion with ttie drug, the cyclodextrin may be used as 
an auxiiiary additive, L&. as a carrier, difuent or sofubiiiser. Most commoniy used for these 
5 purposes are alpha-, beta- and gamma-cyciodextrins, examples of which may be found in 
International Patent Appiicafions Nos. WO 91/11172. WO 94./02518 and WO 98/55148 

Inasmuch as it may be desirable to administer a combination of active compounds, 
for example, for the purpose of treating a particuiar disease or condition, tt is within the scope 
of the present invention that two or more pharmaceutical compositions, at least one of which 
10 contains a compound in accordance with the invention, may conveniently be combined in the 
form of a kit suitable for coadministration of the compositions. 

Thus the Kit of the invention comprises two or more separate pharmaceuttcaf 
compositions, at least one of which contains a corrjpoiinds of formula (1) in accordance with 
the invention, and means for separately retaining said compositions, such as a container, 
15 divided beetle, or divided foil packet. An example of such a kit is the familiar blister pack used 
for the packaging of tablets, capsules and the like. 

The kit of the invention is particulariy suitable for administering different dosage 
forms, for example, oral and parenteral for admmistenrig the separate cornpostttons at 
different dosage tntetvals, oj for titrating tiie.- separate cornposittons against one another. To 
20 assist compliance, the kit typically comprises directions for admintstration and may be 
provided vwth a so-catied memory aid. 

For administration to human patients, the total daily dose of the compounds of the 
invention will typically be in the range of from about 0.01 to about 15 mg/kg of body weight, 
depending on the mode of administration. The total daily dose may be administered in a 
2S single dose or divided doses throughout the day. These dosages are based on an average 
human subject having a weight of about 65kg to 70kg The physician will readiiy be able to 
determine doses for subjects svhose weight falls outside this range, such as infants and the 
eideriy, 

.As used herein, the terms "treating" and "to treat", mean to alleviate symptoms, 
30 eliminate the causation either on a temporary or permanent basis, or to prevent or slow the 
appearance of symptoms. The term "treatment" includes alleviation, elimination of causation 
(eittter on a temporaty or permanent basis) of, or prevention of symptoms and disorders 
associated with primary and/or secondary dysmenorrhoea. The treatment may be a pre- 
treatment as well as a treatment at the on-set of symptoms, 
35 The compounds of the present invention may be tested in the screens set out below: 

1.0 Vj j , Filter Binding Assay 

1 . 1 Mem brane Preparation 
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Receptor binding assays were performed on ceiiuiar membranes prepared from CHO 
ceils stably expressing the human V^a receptor, (CHO-hV-f.*). The CHO-iiVij!^ cefi fine was 
kindly provided under a licensing agreement by Mstc Thibonnier, Dept. of Medicine, Case 
Western Reserve University School of Medicine, Cleveiand, Ohio. Ci-iO-hV-,A cefis were 
5 routinely maintained at 37''C in humidified atmosphere with 5% COj in DMEM/Hams F12 
nutrient mix supplemented wth 10 % fetai bovine serum, 2 mM L-gtutamine, 15 mM HEPES 
and 400 pg/mi G41S. For bulk production of cell pellets, adherent CHO-hVSs ceils were gro>Mi 
to confluency of 90-100% in 850 cm' roller bottles containing a medium of DMEM/Hams F12 
Nutrient Mix supplemented with 10 % fetai bovine serum, 2 mM L-giutamine and 15 mM 

10 HEPES, Confiuent CHO-hVi^ cells were washed with phosphate-buffered saline (PBS), 
harvested into ice coid PBS and centrifuged at 1,000 rpm. Cel! pellets were stored at -80°C 
until use. Cell pellets were thawed on ice and homc^enised in membrane preparation buffer 
consisting of 50 mM Tris-HCI, pH 7.4, 5 mM MgCI?. and supplemented with a protease 
inhibitor cocktail, (Roche). The cell fiomogenate was centrifuged at 1000 rpm, 10 mm. 4^0 

15 and the supernatant was removed and stored on ice. The remaining pellet was homogenised 
and centriftjged as before The supernatants were pooied and centrifuged at 25,000 x g for 
30 min at 4"C The pellet was resuspended in freezing buffer consisting of 50 mM Tris-HCi, 
pH 7 4, 6 mM MgClj and 20 % glycerol and stored in small aiiquots at -SO^'C until use Protein 
concentration was determined using Bradford reagent and BSA as a standard. 

20 1.2 Via Filter binding 

Protein linearity fottowed by saturation binding studies were performed on each new 
batch of membrane. Membrane concentration was chosen that gave specific binding on the 
iinear portion of the curve. Saturation binding studies were then performed using various 
concentrations of f HJ-arginine vasopressin, f H]-AVP (0.05 nM - 100 nM) and the and 

25 B„,ax determined. 

Compounds were tested for their effects on fH]-AVP binding to CHO-hViA 
membranes, (^H-AVP; specific activity 65.5 Ci / mmol; NEN Life Sciences). Compounds were 
solubilfsed in dimethyisuifoxide (DMSO) and diluted to working concentration of 10% DMSO 
svfth assay butter containing 50 mM Tris-HCL pH 7,4. 5 mM MgCi^ and 0.05% BSA. 25 (jf 

30 compound and 25 \i\ ["Hj-AVP, (final concentration at or beiosv Kg determined for membrane 
batch, typicaiiy 0.5 nM ~ 0.6 nU) were added to a 96-weil round bottom polypropyiene plate. 
The binding reaction was initiated by the addition of 200 pi membrane and the plates were 
gently shaken for 60 min at room temperature. The reaction was terminated by rapid filtration 
using a Fiitermate Cell Harvester {Packard Instruments) through a 96-well GF/B UniFilter 

35 Plate which had been presoaked In 0.5% polyethyienelmine to prevent peptide sticking. The 
fitters were vrashed three times with 1 ml ice cold wash buffer containing 50 mM Tris-HCL pH 
7.4 and 5 mM MgCL., The piates were dried and 50 pt Microscint-0 (Packard instruments) 
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was added to each we!!. The plates were sealed and counted on a TopCount Micropiate 
Scfnti!!atton Counter (Packard Instruments), Non-specific binding (NSB) vvas determined 
using 1 \iM uniabellsd d{CH2)5Ty)tMs)AVP {[P-mercapto-^,p- 
cyclopentamethy!enepropionyi,0-Me-Tyr^,Arg'''j-vasopressin ) {^MCPVP), (Sigma). The 
5 radioligand binding data was anaiysed using a four parameter logistic equation with the min 
forced to 0% The slope was free fitted and fell between -0.75 and -1.25 for valid cua'es. 
Specific binding was calculated by subtracting the mean NSB cpm from the mean Total cpm. 
For test compounds the amount of ligand bound to the receptor was expressed as % bound ~ 
{sample cpm - mean NSB cpm)/specific binding cpm xlOO. The % bound was plotted against 

10 the concentration of test compound and a sigmoidai curve was fitted. The inhibitory 
dissociation constant (Ki) was calcufated using the Cheng-Prusoff equation: Ki=:iCs!3/(1+[L]/Kti) 
where [L] is the concentration of ligand present in the weil and is the dissociation constant 
of the radioligand obtained from Scatchard plot analysis. 

2.0 Via Functional Assay; Inhibition of AVP / Via-R mediated Ca^" mobiiization 

1 5 by FLiPR {Fluorescent imaging Plate Reader) (Moiecular Devices) 

tntraceiiular calcium release was measured in CHO-hViA cells using FLIPR, which 
allows the rapid detection of calcium following receptor activation. The C^^O-hV!A cell line 
was kindly provided under a licensing agreement by Marc Thibonnier, Dept. of Medicine, 
Case Western Reserve University School of Medicine. Cieveiand, Ohio. CHOA/<a cells were 

20 routinely maintained at 37*C in humidified atmosphere with 6% CO? in DMEM/Hams F12 
nutrient mix supplemented wth 10 % fetal bovine serum, 2 mU L-giutamine. 15 mM HEPES 
and 400 pg/ml G418. On the afternoon before the assay cells were plated at a density of 
20,000 ceils per well into biack sterile 96-weii plates wth clear bottoms to aiiow cell 
inspection and fluorescence measurements from the bottom of each weli. Wash buffer 

25 containing Dulbecco's phosphate buffered saline (DPBS) and 2.5 mM probenecid and loading 
dye consisting of ceii cufture medium containing 4 iJiWi Fiuo-3-AM (dissolved in DMSO and 
pturonic acid),( Molecular Probes) and 2.5 mM probenecid was prepared fresh on the day of 
assay. Compounds were solubilised in DMSO and diluted in assay buffer consisting of DPBS 
containing 1% DMSO, 0 1% BSA and 2.5 mM probenecid. The cells were incubated with 100 

30 fjl loading dye per well for 1 hour at 37°C in humidified atmosphere with 5% COj, After dye 
loading the ceils were washed three times in 100 ^1 wash buffer using a Denley plate washer. 
100 jjl wasft buffer was feft in each well. Intracellular fluorescence was measured using 
FLIPR, Fluorescence readings were obtained at 2s intervals with 50 pi of the test compound 
added after 30s. An additional 155 measurements at 2s intervals were then taken to detect 

35 any compound agonistic activity. 50 {jI of arginine vasopressin (AVP) was then added so that 
the final assay voiume was 200 mI. Further fluorescence readings were coiiected at Is 
intetvafs for 120s, Responses were measured as peak fluorescence intensity (Fl). For 
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pliarmacologicai characterization a basa! Fl was subtracted from each fluorescence 
response. For AVP dose response curves, each response was expressed as a % of the 
response to the highest concentration of AVP in tfiat row. For iCso determinations , each 
response was expressed as a % of the response to AVP. 1050 values were converted to a 
5 modified K^. value using the Cheng-Prusoff equation v^liich takes into account the agonist 
concentration, [A], tfie agonist ECjo and the stope: K!,=iC'^^n/(2+[Aj/A^,-,]"!' -1 where [A] is the 
concentration of AVP, Aj,o is the ECf» of AVP from the dose response curve and n~siope of 
the AVP dose response curve. 

The compounds of the invention may have the advantage that they are more potent. 
10 have a longer duration of action, have a broader range of activity, are more stabfe, have 
fewer side effects or are more seiective, or have other more useful properties than the 
compounds of the prior art. 

The invention is illustrated by the foliowing preparations and examples: 
Preparation 1 : 2-j:4-(5-Methyl-[1 ,3,43oxadiazot-2-yj)-pfperfdjni-1-yl]-pyrim!dine 

1/ \ ^( <( j[ 

4"{5~IV!ethy!-[1.3,4lo.xadia2oi-2-yt)-piperidine hydrochloride {203 mg, 1 mmol) {see 
reference WO 0039125, preparation 43) was added to a solution of 2-bromopyrim)dine (207 
mg, 1,3 mmo!) and potassium carbonate (207 mg, 1.5 mmoi) In N,N-dfmethylformamtde {0.5 
mL). The solution was heated to 60X for 4 hours, before cooling and stirring at room 
20 terrspefature for 16 ftoufs. The soiverrt was evaporated under reduced pressure, and the 
residue partitioned between vrater and dichloromethane. The aqueous layer was extracted 
with dichloromethane. and the combined organic layers were washed with brine, before being 
dried over magnesium suiphate and evaporated under reduced pressure. The residue was 
purified by chromatography on siiica gel (25 g) eluting with dfchioromethane and methanol 
25 {97.5:2.5} to give the title compound as a crystalline solid (75 mg) 

NMR (400MHs„ CDCb)' S 1.76^1.92 {m. 2H), 2,02^2,17 {m, 2H'}, 245 (s, 3H), 3.05- 
3.19 (m, 3H), 4.63-4.75 (m, 2H}, 6,44 (t, 1H). 8,25 (d, 2H); LRUS: m/z EB* 246 {M+Hf 
Prei^aration 2; 3,4,5,6-Tetrahytlro-2H-[1,2*Jbipyr(djnyM-carboxyl!C acid 

30 Sodium hydroxide solution {5IV1, 24.6 mi, 0.12 moi) was added drop wise to a solution 

of 3,4,6, 6-tetrahydro-2H41,2']bipyridinyl-4-c3rboxyifc acid ethyl ester (6.8 g, 24 mmo!)(see 
reference Fam^aco, 1993, 48{10), 1439) in 14-dioxane (100 mL). The mixture was stirred at 
room temperature for 72 hours and then evaporated under reduced pressure. The residue 
was purified by ion exchange chromatography on Oowex^ 50 WX8 resin using methanoi:0,88 
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ammoniarwater as eiuant (gradient from 0:0:100 to 0:5:95 to 5:5:90). The material obtained 
was triturated with diethyl etiier to give the titfe compound (4.42 g); LCMS: m/t ES* 288 

Preparation 3: 3.4,S,6-Tetrahydro-2H-[1,2']btpyridinyi'4-carboxyiic acid N'-{2- 
5 morpiioiin-4-yi-acetyl)-hydraz!de 

The acid of Preparation 2 (0.5 2,4 mmo]) was suspended tn dichloromethane {20 
ml} containing N.N-dtmethyifofmamide {2 drops) and oxaiyl chloride (1.27 mL, 14 mmol) in 
dictiioromethane (5 mL) was added dropwise. The mixture was stirred for 2 fiours at room 

10 temperature and tfien was evaporated under reduced pressure. The yeiiow solid was 
suspended in dichioromethane (5 mL) and N-methylmorphoiine (0,32 mL, 2.9 mmo!) added 
cautfousiy. Morphoitn-4-yf-acetfc acid hydrazide (462 mg, 2.9 mmo!) (see reference Bufl, 
Soc. Cliim Fr. 1962, 250) was added, and the mixture was then stirred at room temperature 
for 18 hours. The reaction was diluted into dichioromethane (100 mL) and washed with 

15 aqueous sodium hydrogen carbonate. The aqueous layer was extracted vMh 
diciiloromethane and the combined organic iayers were dried over magnesium sulphate, 
fiftered and evaporated under reduced pres-sure. The residue was triturated with ethyf 
acetate, to give the titie compound as a soiid (306 mg) 

HMR (400MHz. CDCts): 6 1.94 (m, 4H), 2.60 (s. 5H), 2.79 (s. 2H), 2,99 {m, 2H}, 

20 3.72 (m, 4H), 433 (d, 2H). 6.63 (m, 1H), 6,73 (d. 1H), 7.51 (m, 1H), 8.14 (m, 1H). 8.82 (s. 
1H). 9.22 (broad S. 1H); LRUS m/Z ES* 346 P+Hf 

Preparation 4: 4-{5-Morphotin-4'-y!methyl-[1 ,3,4}oxadtazo!-'2'-yi}-3A5,S- 
tetfahydro-2H.C1 ,2']bfpyrfd»ny} 




25 Phosphorus oxy chloride (1,0 mL. 10.73 mmo!) was added to the hydrazide of 

Preparation 3 (200 mg, 0.58 mmoi) and the suspension was heated to 110"C for 90 minutes. 
After cooiing. acetonitrife was added to give a brown solution to wtilch water was added, and 
then basified using aqueous sodium carbonate, Tfie mixture was then extracted with ethyi 
acetate (2 x 100 mL), and the combined extracts dried over magnesium sulphate and 
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evaporated under reduced pressure. The residue was crystallised from etfiy! acetate and 
peritane to give tfie title compound as a sandy coioured solid 

NMR (-ilOOMHz, CDaOD); 6 191 {m, 2H). 2.16 {m, 2H), 2.S7 (rn, AH), 3.11 (m< 2H), 
3.30 {m, 1H), 3.70 {m, 4H), 3.80 (s. 2H), 2.24 (m, 2H), 6.64 {m, 1H), 6.86 {m, 1H), 7.56 {m, 
5 1H),8.05{m, 1H); LRiVlS m-* ES' 330 [iVi+Hf 

Preparation 5: 3,4,5tS-Tetrahydfo~2H-[1,2']bipyridtnyt-4-carboxyiic acid !Si'. 
ace^t-hydrazide 




Oxaiyi chioride (17 ml, 0.18 mol) was added drop wise to a suspension of ttie acid 

1 0 from Preparation 2 {8.0 g, 38.79 mmol) in dichloromethane {1 50 ml) at 0"C. The mixture was 
stirred at room temperature for 2.5 hours. Oxaly! chioride and dichloromethane were 
evaporated under reduced pressure. The residue was dissotved in dichioromethane {200 
mL) and acetic hydrazide (3.45 g. 45.57 n\a\ol) was added tn srna!! portions, foiiowed by N- 
rnethyimorphoiine {4.26 ml, 38.75 mmoi). The mixture was then stirred at room temperature 

15 for 18 hours. The mixture was evaporated under reduced pressure, and the residue 
partitioned between ethyl acetate and aqueous hydrochloric acid {3M). The aqueous iayer 
was washed with ethyl acetate, ttien basified to pHiO with sodium hydroxide pellets before 
extracting with ethyi acetate. The combined organic layers were evaporated under reduced 
pressure, and the resulting white soiid was triturated with diethyl ether to give the fitie 

20 compound (4,6 g). 

NiVIR {400iVIHz. CDaOD): S 1.70-1.82 {m, 2H), 1.90 {m. 2H), 1.9S {s, 3H), 2.53 {m, 
1H), 2.90 (1 2H}, 4.29 (d, 2H}, 6.63 (m, 1H), 6.83 (d, 7,53 (m, 1H), 8.05 (m. 1H); LRMS: 
m/z APCI' 263 [M+Hf 

Preparation 6: 4-(5-fVJeaiyl-C1 ,3,4]oxadiazof-2-yf)-3,4,5,6-tetrahydfo-2H- 

25 [1,21btpyridiny! 




The title compound was olstained as a yeilow solid (138 g, 82% yield) from the 
hydrazide of Preparation 5 (181 g, 6.9 mmol) and phosphorus oxychioride (12 mL, 128 
mmoi) following the procedure described in Preparation 4. The residue otstained was purified 
30 by flash chromatography using a 20 g Isoiute'* cartridge, eluting with a solvent gradient of 
dichioromethane: methanol (100:0 to 95:5 by volume). 
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NMR (400MH2, CD3OD); S 188 {m, 2H), 2.15 (m, 2H), 2.52 {s, 3H), 3.09 {t, 2H), 
3.23 (m, 1H), 4.27 (d, 2H). 6.66 (m, 1H), 6.86 (d, 1H), 7.55 (m, 1H), 8.08 (m, 1H); LRMS: m/z 
APCf 245 (M+Hf 

Preparation 7: 3,4,5,6-Tetrahydro-2H-|:i,2']bipyridmyM-carix>xyHc acid N'- 
§ pentanoyl-hydrazide 



The carboxylic add from Preparation 2 {1.6 g, 7.3 mmol) was suspended in 
dtctiforomethane {40 ml) containing N.N-dimethylformamide {2 drops) and oxaly! chloride 
{1.27 ml, 14 mmoi) in dtchloromethane {5 mt) was added dropwise. The mixture v/as stirred 

10 for 5 hours at room temperature and then evaporated under reduced pressure. The residue 
was suspended in iiexane and evaporated {3x20 mL). The residue vvas dtssoived in 
dichioromethane and cooied to 0-"C and pentanoic acid hydrazide (T7 g, 14.6 mmot) was 
added. 1-Methyi-pyrrolidfn-2-one {16 mL. 14.6 mmoit in dichlorometiiane (10 rnl) was 
added drop wise and the mixture was stirred at room temperature for 16 hours. The solvent 

15 was evaporated under reduced pressure and the residue was triturated with disthyi ether. 
The materia! obtained was dissolved in water and acidified to pH 2 by addition of 2N 
hydrochloric acid. The addic solution was filtered and the titrate was washed witfi ethyt 
acetate (3x20 mL) then basified with sodium carbonate. The solid formed was triturated with 
diethyl ether and isolated by filtration to give the titfe compound as a white solid (0.68 g). 

20 LCMS: ES' 303 [M-H]' 



Pre}>aration 8; 4-{5-ButyK1 ,3,4]oxadia2o[-2-yI)-3,4,5,&-tetf ahydfo-2H- 
[1.2lbSpyridinyi 



25 oxychloride {25 mL) and heated to 100°C for 2 hours, after which time the mixture was 
poured onto iced water with care. The mixture was then extracted into ethyi acetate, and 
then dried over magnesium sulphate. The residue was evaporated under reduced pressure 
to give a beige soiid which was triturated with ethyi acetate, and then purified by 
chromatography on sitica gei, eluting with a gradient of ethyi acetate: pentane {20:80 to 

30 25:75). The title compound was obtained as an off-vWiite solid (500 mg). 





The hydrazide from Preparation 7 {2,5 g, 8,71 mmoi) was combined with phosphorus 



LRMS:m^ES*287[M+Hf 
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Preparation 9; 3,4,5,6-Tefra)>!|fdro-2W-{1,2'lbipyrtdjnyl-4-carboxyfic ac!d 
hydrazide 




3,4,,5,,6-Tetrahydro--2H-[12']bipyf!d(nyi"4"Carboxylic acid ethyi ester (35 g, 150 
6 mmol)(see reference Farmaco. 1993, 48(10), 1439) v/as dissolved in mefhanoi {700 ml) 
containing hydrazine hydrate (34 mL. 150 mmoi) and was heated under reflux for 18 houfB. 
After this time, more hydrazine hydrate {22.7 ml, 100 mmoi) was added and the mixture 
stirred for a further 18 hours. The mixture was coofed to room temperature and evaporated 
under reduced pressure. The solid formed was triturated with ethyl acetate to give the tJtfe 
1 0 compou nd as a white solid. 

N!V!R {400MHz, CD3OD): 8 1.99 (m, 4H), 2.20 (m, 1H), 2.85 (t, 2H), 4.50 {d, 2H), 
6.30 (m, 1H). 7.30 (d. 1H), 7.70 (t 1H), 8,40 {d, 1H). 

Preparation 10; 3,4,5,6-Tetrahydro-2H-[1,21bipyridinyM-carboxytic acid N'-{2- 
chloro-acetyl}-hydrazide 



15 




The hydrazide of Preparation 9 {23 6 g, 0.11 mo!) was suspended in dichioromsthane 
(500 mL) and 4-methy!rnorpho!ine (17,7 ml, 0,16 moi) was added. The mixture was coofed 
using an ice bath and chioroacetyi chloride (12.8 mL, 0.16 mot) was added dropwise. The 
reaction was warmed to room temperature and was stirred for 3 hours. The solid formed was 
20 isolated by filtration, svashed with dichloromethane and diethyl ether, and dried under vacuum 
to give the title compound {20 4 g), 

LCMS: m/2 ES* 287 [M+Hf 

Preparation 1 1 : 4-(5-Chioromethyi~[1,3,4]oxadiazol-2-yl)-3,4,5,6-tetr3hydro-2lir- 
t1,2']bipyridfnyi 

Q mx.^ 

The hydrazide of Preparation 10 (20.4 g< 69 mmoi) was suspended in phosphorus 
oxychloride {150 mL) at 100°C for 4 hours. The mixture was cooled and the solvent was 
evaporated under reduced pressure. The residue was dissolved in ethyi acetate and was 
added to water. The aqueous layer was basified by addition of soiid sodium hydrogen 
30 carbonate and the phases were separated. The aqueous phase was extracted with ethyl 
acetate (x2) and the combined organic layers were dhed over magnesium sulphate and 
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evaporated under reduced pressure. The material isoiatsd was triturated with diethyl ether to 
give the title compound as a beige solid (15 g). 

NMR (400MHz, CDaOD); 6 191 (m, 2H). 2.19 {m, 2H), 3.14 (m, 2H), 3.30 (m, 1H), 
4.29 {m. 2HK 4.86 (s, 2H), 6.69 {m, 1H). 6.89 {d. 1H), 7.58 (m. 1H). S.08 (d. 1H) 
5 Preparation 12: 4-{5-Piper!dfn.1-ytmethyl-[1,3,43oxacliazoj^.y0-3AS.6- 

tetrahydro-2W-{1 ,2'3i3ipyrtdlnyl 

Q O^XO 

The cl-ilofomethyl compound of Preparation 11 (0.5 g, 1,8 mmol) was added to 
pipendine (0.18 mL< 1.8 mmof) and potassium carbonate (0,5 g, 3.6 mmoi) in H.N- 

10 dfmethylformamide (8 mL) and tlie mixture was heated at 60*C for 3 hours. The reaction 
mixture was evaporated under reduced pressure and the residue was partitioned between 
water and ethy! acetate. The organic solution was washed with water and then witfi 2N 
hydrochloric acid and the combined aqueous solutions were basified with solid sodium 
hydrogen carbonate. The aqueous mixture was extracted with ethy! acetate {x3) and the 

15 combined organic layers were dried over magnesium sulphate and evaporated under 
reduced presstjre. The residue was purified by chromatc^naphy on silica gel using 
methanol 0 88 ammonta:dtchtoromethane as eluant (2:0.25:98) to give the title compound as 
a pate pink solid (0.48 g). 

LCMS:m&ES*328[M+Hr 

20 Preparation 13: 4-(5-[l,2,3]Tria2ot-2-yHnethyi-[l,3,43oxadia20t-2-yl}-3A5.6- 

tetrahydro-2H.11 ,2'3bipyridinyi 




The chloromethyi compound of Preparation 11 (5 g, 17.9 mmo!) was combined with 
potassium carbonate (4.97 g, 36.0 mmof), 1,2,3-triazole (1.04 mL, 17.9 mmol) and N,N- 

25 dtmethyiformamide (70 mL), and then heated to 60"C with stirring for 4 hours. The sofvent 
was evaporated under reduced pressure and the residue was partitioned between 
dtchloromethane and water. The aqueous layer was washed wfth dfchloromethane and the 
combined organic layers were dried over magnesium sulphate and then evaporated under 
reduced pressure to give an orange oil. This oii was purified by flash chromatography on 

30 silica gel eiuting with a solvent gradient of dichloromethane: methanol; 0.88 ammonia 
{98:2:0,25 to 97;3:0.25 by volume). The title compound was obtained after trituration from 
diethyl ether as a white soiid (2.0g). 

'H NMR (400MHz. CD3OD): 6 1,82 (m, 2H), 2.11 (m, 2H), 3.07 (t, 2H). 3.23 (m. 1H). 
4,22 (d, 2H). 4,80 (s. 2H). 6.64 (d. 1H), 6.84 (d< 1H). 7.54 (t. 1H), 7.76 (s, 2H). 6.07 (d. 1H). 
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LRMS; mti APCr 312 £M+Hf 
yl}-pyrimidlne 




5 The oxadiazole of Preparation 1 ^100 mg, 0.41 mmof) was corjibined with 2- 

ethyiphenyfamine {0.075 mt, 0.61 mmo!). and magnesium chfoiide {10 mg, 0.10 mmo!) in 
a sealed vessel and heated to 150*C for 18 hours. The reaction mixture was dissolved in 
dfchioromethane and washed with citric acid (10% aqtieous), and sodium hydrogen 
carbonate (saturated aqueous soiutfon). Ttie organic iayer was evaporated under reduced 
10 pressure, and the residue was purified on silica gel using Isco Systems CombiRash* SglOOc 
on an isco Systems Redisep 10g cartridge, eiuting with dichioromethane and methanoi 
{gradient from 100:0 to 95:5), This afforded the titie compound {43.6 mg). 

NiViR (400yH2, GDCI3): 0 1.15 (t, 3H), 176-1.89 (m, 3H), 2.00-2.12 (m, 1H), Z16 
{s. 3H}, 2.28 {q. 2H), 2.66 {m, 1H), 2.85 (q, 2H), 4.71 {dd. 2H). 6.42 (t, 1H), 7.09 (d, 1H), 7.37 
15 {t 1 H), 7,49 (m, 2H), 8.24 {d, 2H); LRft/IS; m/z ES' 349 [ft/l+Hf 
Examples 2 to 7; 

The conrjpounds of the foiiowing tabulated exanrjples of the general formula: 

were prepared by a stmiiar method to that of Example 1 using the appropriate oxadiazofe 

20 starting material, and the corresponding anilines. 



Eg. 


r1 




X 


Analytfcai Data 




CH3 




N 


'H NMR (400MHz. CDCI3): 8 0.89 {t, 3H). 1.54 
{m, 2H), 1.75-1.87 (m. 4H}, 2.17 (s, 3H), 2,23 (t. 
2H), 2,55 ;n% 1H}, 2.79-2.90 (m, 2H). 4.65-4.79 
{dd. 2H), 6.42 {t IH), 7.09 (d, 1H). 7,37 (t, 1H), 
7 47 {m, 2H), 8.25 {d, 2H), 
LRMS m/z ES' 363 [M+Hf 



.... ,,. u 


X 


Analytical Data 


3' 


CHa 


CH.5 


N 


■H NMR {466MHz, CDCls). 5 117 (dd. 6H"), 
1.72-1.88 (m. AH), 2.18 {s, 3H), 2 43 (m, 1H), 
?. 52 {m. 1H), 2 77-2 90 fm 2H\ 4 67 {d. 1H). 
4 80 id 1H) 6 43,t 1H) ~ 06 (d, 1H). 7 36 (t, 

1H^. 7 5 Mm 2H) 8 2e(d 2H\ 
LRMS/^v? ES 363 [M + H]' 






H 


r 


H NMR , 400MHz CD^OD) ( 1 84 (m AH) 
?Mim 4H) r,Mfm /H) r83(m 1H) ? ou 
{s fih) 4 24(d 2Ht ee2{m IHi 6&1 {d !Hi 
7 49(m. 3H) 7 6Um. ^Hj 8 02(m 1Hj 
LRMS m/z ES* 405 [M+H]' 


5* 




H 


c 


H NMR {4OOMH2:, CO^OD) 0 84 {t. 3H) 1 28 
(m, 2H), 1.54 (m, 2H), 1.89 (m, 4H), 2.59 (t, 
2H), 2.79 (m, 3H}, 4.2? (m, 2H}, 6.63 (t 1H), 
6 80 (d, 1H). 7.45 (m, 2H). 7.51 (t, 1H), 7.64 {m, 
3H), 8.02 (d, 1H). 
LRMSffl*ES*384[M+Nar 


6- 




H 


c 


^HNMR {400MHz, CD3OD}: S 133-144 (m, 

6HK 190 (m, 4H), 2,27 (m, 4H), 2,76 (m, 2H), 
2,86 {m. 1H), 3,44 (s. 2Ht, 4.27 (m. 2Ht, 6.62 (1 
IH), S,81 (d, 1H). 7.47-7,54 (m. 3H), 7,61 (m, 
3H}, 8.02 (d, 1H), 
LRMS m/z ESM03 IM+Hf 


7" 




H 


c 


'HNMR {400MHE, CDaOD): 5 1.85 (m, 4H), 
2,25 {s, 3Hi, 2.70-2,85 (m, 3H). 4.25 (d, 2H), 
6,62 (m. 1H), 6,80 (d, IN), 7.44-7,55 {m, 3H), 
7,62-7.69 (m< 3H), 8.03 (d, 1H). 
LRMS ES* 320 [M+H]* 


Non sealec 


vessel 



^ 3 equivatents of anHine. Non-seated vessel, 4 iiours heating. Product was 
triturated from ethyt acetate, 

^ 3 equivaients of aniline (1.26 mmoi), 15 mg of MgCSj used, Non-seated vessei 
5 After chromatograpliy product was triturated from diettiyl etiier. 

* equivalents of aniline used {1,24 mmol). Non-sealed vessel. After 
chromatography product was crystal tsed from ethyt 3cetate:pentane. 

^ 2 equivalents of anifine used (2.26 mmol) 
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Exampie 8: 4-[4-{4-Methoxy-2-methyt-phenyiJ-5-methyMH-[1 ,2,4|trja20l-3-yl]- 
3,4.5.6-tetrahydro-2H-t1,2'3bipyridfnyi 



•-CH, 



The oxadiazole of Preparation 6 (250 mg, 1.025 mmol) was combined with 4- 
tTtetrioxy-2-metfiy Ian f line (0.39 rrsL, 3.07 rnmo!), p-toiuenesulphonic acid rrtonoliyclrate {50 mg, 
0.26 mmoi), and xyiene {3 ml). The mixture was heated to 150*C with stirring for 18 hours, 
Tlie solvent was then evaporated under reduced pressure, and then purified by flash 
ciiromatography on silica gef, eiuting with ethyl acetate: mettianol (90:10). The titfe compound 
was obtained as a coiouriess gum {257 rtig) after trituration with diethyl ether. 

'H NWIR (400MHz, CD3OD): 6 1.81 (m, 2H). 1.90 (m, 2H), 1.97 (s. 3H), 2.12 (s, 3H), 
2.63 (m, 1H), 2.79 (m. 2H), 3.85 (s, 3H). 4.24 {m, 2H), 6.61 (m, 1H), 6.79 (d, 1H), 6.98 (m, 
1H), 7.04 (s, 1H), 7.33 (d 1H), 7.51 (m, 1H}, 8.03 (m, 1H); LR!V!S: m/z ES* 364 J!V!+Hf 

Examples 9 to 20; 

The compounds of the following tabulated examples of the general formula; 



r \ 



were prepared by a similar method to that of Example 8, as described in the footnotes to the 
table Delow usitng the appioprBate oxadiazote starting materiai and tlie corresponding 
anftfnes. 



Eg 


R' 


R2 


r" 


Analytical Data 




CH 


CH 


C! 


'HNiWR (400IViH2, CD3OD): 6 1.82 (m, 2H), 1,96 (m, 
2H), 2.01 {s, 3H), 2.14 {s, 3H), 2.63 (m. 1H), 2.78 (m, 
2H}, 4,26 (brm, 2H), 6,61 (m, 1H), 6,90 (d. 1H). 7,35 
{d, 1H), 7.45 (m, 1H), 7.50 (m, 1H), 7.56 (m, 1H), 
S03(m. 1H). 
LRMS m/7 368 [M+H]' 


10' 


CH3 


CH3 


H 


'HNMR {400MHz, CD3OO): 6 1.76-2.00 (m, 4H), 2,03 
{s, 3H), 2.16 {s, 3H), 2.64 (m, 1H), 2.74 (m, 2H}, 4.25 





R2 




Analytfcaf Data 










?m, 2H), 6.62 (1 1H), 6.79 {d, 1H), 7.34 (cf, 1H), 7,44- 
7.55 (m, 4H), 8.04 (d. 1H). 
LRMSm/zddAlM+Hf 






H 


C! 


•mm {AQOMHz, CDsOD); 8 1.67 (m, AH), 2,23 (s, 
3H), 2.75-2,83 (m, 3H)< 4,26 (m, 2H). 6,62 {{, 1H), 
6 SO (d, 1H), 7 47 (d, 2H), 7.52 (t, 1H), 7.66 {d, 2H), 

8.04 (d, 1H) 

LRMS m/z 354 [M+Hf 






H 


OCHs 


•HNMR (400MH2, CDjOD): S 1.87 (m, 4H), 2.76 (m, 
3H), 3.85 (s, 3H). 4,25 {m, 2H), 5,65 {s, 2H), 6,62 (t 
1H), 6 J9 (d, 1H). 7.02 (d, 2H), 7 15 (d, 2H), 7,51 {t, 
1H), 7.59 (s, 2H), 8,03 (d, 1H). 
LRMS/JV2 312 [M+Hf 






H 


OCH5 


•HNMR (400fVfH2. CD3OD); 6 1.87 (m, 4H), 2.21 (S. 
3H), 2.73-2,64 (m, 3H}. 3,89 (s, 3H), 4.26 {m, 2H), 
6,62 (t, 1H)< 6.80 (d< 1H), 7.15 (d, 2H). 7,34 {d. 2H), 
7,51 {t, 1H), 8.03 {d, 1H). 
LRMS m/z 360 [M+H]* 






CH3 


H 


'HNMR {400MHz. CD^OD): 6 172-1.85 (m, 3H), 1.88 
(s, 3H), 2.04 {m, 1H), 2.61 {m, 1H), 2,68-2,81 (m, 
2H), 4.20-4,30 (m, 2H), 5,55-5.68 (m, 2H). 6.62 (t, 
1H). 6 79 (d. 1H}, 7,15 (d, 1H), 7 34 (t IN), 7.42 {m, 
1H), 7,46-7,53 (m, 2H}. 7,56 (s. 2H), 8,04 (d, 1H), 
LRMSro/i401 [M+Hf 


' 15' 




CH, 


"C! 


■HNMR (400MHz, CD3OD): S 1,75-1.88 {m, 6H). 2.03 
{m, 1H), 2.62 {m, 1H), 2.71-2.86 (m, 2H), 4.21-4.31 
(m. 2H). 5.59-5.70 (m, 2H}, 6.63 {t, 1H), 6.80 {d, 1H), 
7.17 (d, 1H), 7.35 {d. 7 45 (s, 1H), 7.52 {t 1H), 
7.58 {s, 2H), 8.03 (d, IN). 
LRMS m/z 435 [M+H]* 






H 




'HNMR i400MHz. CD?O0!. ^ 1 88 {m, 4H) 2 71-2 83 
cm, 3H!, 4.25 im, 2H), 5.67^3, 2H). 6.62 (t. 1H), 6.79 
;h, 7, :>H}, 7 49-7.56 (m, 6H), 8.03 (d, 1H). 
LRMS mz 387 (M+Hf 
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R2 




Analytfcaf Data 


17" 






CI 


'HNMR (400MHz. CD3OD): « 187 (m, AH), 2.74-2.83 
(m, 3HK 4.25 (m, 2H), 5.69 (s, 2H), 8.82 (t, 1H), 6 80 
{d. 1H), 7.26 {d, 2H), 7,51 (m, 3H),), 7,58 (s, 2H), 
6.03 {d, 1H). 
LRWIS m/z 421 [M+H]'" 


ir 


CHs 


H 


CH3 


Retention time 0.30 lYnnutes'*^ 


"19^ 


CH. 


CH, 


CH;., 


LRMS m/z ES* 373.90 [M+Na]' 
Retention time 0.30 minutes ^ 


20'' 




CH3 


G! 


'HNMR !;4D0rv1Hz. DMSO-d.); S 1.45-1.90 {m, 4H), 
2.13(m, 2H), 2,21 (m. 2H), 2.55(m, IN), 2.70-2,87 
(m, 2H}, 3.20-3,39 (m, 3H). 3,28 (s, 3H), 4.21 (m, 
5H), 6.56 {m. 1H), 6.79 {m, 1H), 7.44 (m, 3H), 7,58 
{s, 1H), 8.06 {m, 1H). 
LRMS 453 [M+Hf 



^^roT^^ts^ne used and heated for 18 hours, then volume reduced to 3 mL 
and heated for a further 12 hours. 



^ 2 mL of xylene used, 20 mg of p-toluene suiphonic acid, and 4 equivalents of 
aniline. After heating reaction mixture partitioned against dichloromethane and 
5 sodium hydrogen carbonate (aqueous saturated) before chromatography, 

' 3 mL of xylene used, 20 mg of p-toluene sulphonSc acid, and 4 equivalents of 
aniline. After heating reaction mixture partitioned against dichtoromethane and sodium 
hydrogen carbonate (aqueous saturated} before chromatography. 

® 4.9 mg |20 fjimol) Oxadiazoie starting matertat, 0,5 mg p-toluene suiphonic 
10 acid, 3 equivalents of anitme, and 0.2 mL of xylene heated to 120*'C tn a sealed vessel 
for 24 hours. Purified by prep HPLC 

Purified using a Phenomenex CIS column eiuting with aqueous (A): 
[trtfluoroacetic acid in water {0.1% v/v}:acetonitrtle {9S/5 v/v}]; organlcfS}: acetonitriSe. 
Gradient 0-0.5 minutes 5% B; 0.5-0.6 minutes 5-10% B; 0.8-7.0 minutes 10-95 %; 7.0-9.8 
15 minutes 95%; 9.8-9.9 minutes 9S-S%; 9.9-11 minutes 5%, Wavelength 225 nM; flow rate 
6 mL/minute, ambient temperature 

4 equivalents of aniline used and no xylene. 
A!! of the compounds exemplified above showed a Ki value of less than 400 nM when 
tested in screen 1.0 (Vi,* filter binding assay) as described above. Examples of specific 
20 compounds are illustrated in Table 2 below. 

Table 2, 



-40- 



Example No, 


Ki (nU) 


9 


3.32 


11 


5.15 


15 


0.86 


17 


0.47 



